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NE encounters, from time to time, cases B. H. Nichols, a little later, emphasizes 
in which the clinical history and ob- some of these points of differentiation. He 
jective findings point equally as much states that biliary calculi are round, with a 
to biliary tract as to right kidney infection. If, center of lesser density, while renal calculi are 
on radiographic examination, shadowsare visi- more commonly oblong and of uniform den- 
ble over the right upper abdominal quadrant, _ sity. 
the question at once presents itself as to Young and Waters, in their recent book, 
whether these shadows are due tobiliary calculi direct attention to one of the distinguishing 
or to renal calculi, or perhaps to the presence — features of biliary calculous shadows as being 
of both. the presence of centers of lesser density with 
concentric ringlike formations around such 
lighter centers. These authors emphasize the 
Before the routine employment of pyelog- advisability of taking lateral views to ascer- 
raphy by urologists and the discovery of chole- tain if the shadows are extrabiliary (provided 
cystography by Graham and Cole in 1924, that they have been previously included in a 
both radiologist and clinician were obliged cholecystogram). 
to depend on data which, we will attempt to Braasch and Hager state that the majority 
show, are very unreliable. of biliary calculi have an accentuated cortex 
In 1917, Lewis G. Cole summarized the chief and an indistinct center. According to these 
points of differentiation between shadows due authors, biliary calculi are more or less circular 
to biliary and those due to renal calculi, as and often are seen in clusters or groups. ‘They 
follows: may, however, assume a great variety of 
shapes and characters, so as to simulate closely 
; é the shadows of renal calculi. They point out 
ae. any se anes the fact, to which we also direct attention 
Shadows of uniformdensity Either dense nucleus or ring- ’ 
like shadows later, that in some cases the shadows of both 
Shadows seldom change posi- sii biliary and renal calculi may be identical in 
tion during examination Frequently change position : . 
Shadows are rounded Shadows usually facetted or location and character. . 
Our interest in the question of whether one 
is able to distinguish the shadows of biliary 
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case published by us in 1927. In this patient 
it was comparatively easy, with the aid of 
cholecystography, to state definitely that the 
shadow in the right kidney region (Fig. 1) was 
of renal origin. ‘The shadow was triangular in 
shape and of uniform density. 

Shortly afterward a second case presented 
itself with symptoms pointing to both gall- 
bladder and right kidney infection. Over the 
lower pole of the quite distinct renal shadow 
was a uniformly dense, round, small shadow 
(Fig. 2, A) which one of us felt confident to be 
of renal origin. In order to ascertain its exact 
character, a cholecystogram was made. This 
revealed the shadow to be the calcified center 
(Fig. 2, B) of a relatively large biliary calculus, 
which was removed later. 

Inspection of films in similar cases led us to 
study the following aspects of the subject. 

1. Is the location of a shadow of any assist- 
ance in the differentiation of biliary and renal 
calculi? 

2. Can one place any reliance in the above 
differentiation on the number, the density, 
form, or change in position of the shadows? 

3. Of how much value are cholecystography 
or pyelography or a combination of the two in 
such a differentiation? 

4. What other shadows must be taken into 
consideration? 

We will take these up in the order named. 


I. IS THE LOCATION OF A SHADOW 
OF ANY ASSISTANCE? 

With improved radiographic technique, it is 
usually possible to visualize the shadows of 
one or both kidneys on a plain film, unless the 
patient is very obese or there is too great an 
accumulation of gas in the colon. The pelvis 
of the right kidney, as seen on such films, is 
either located opposite the interspace between 
the right transverse processes of the first and 
second lumbar vertebra (Fig. 3), or a little 
lower, i.e., in the corresponding space between 
the second and third lumbar vertebre (Fig. 
4). 
When, as often occurs, the right hepatic 
lobe is also visualized, one is impressed with 
the degree of overlapping of the upper pole or 
even upper half of the right kidney (Fig. 4), by 
the right lobe of the liver and gall bladder. We 
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mention these perhaps familiar anatomical re- 
lations because it enables one to understand 
why a question should at times arise as to 
whether a shadow is in the gall bladder, or in 
the renal pelvis proper, or in one of the calyces 
of the right kidney. 

At times, the gall bladder may be directly 
over the hilus of the kidney. A shadow such as 
the one shown in Figure 5 might be inter- 
preted as of renal origin from its location, 
until either cholecystography (Fig. 5) or 
pyelography are carried out to determine the 
exact nature of the shadow. 

In patients with generalized visceroptosis, 
the liver (Fig. 6), the gall bladder, and both 
kidneys are usually at a lower level than nor- 
mal. In abnormal mobility of the right kidney 
(Fig. 7) the shadow of a renal calculus is at a 
lower level, but that of the gall bladder, when 
visualized by cholecystography, lies usually 
well above that of the kidney. Under either of 
the above two conditions, a biliary (Fig. 10, 
(’) or a renal calculus may lie very low. 

The rapid strides in urologic diagnosis, in 
which pyelography has played an important 
part, have enabled us to interpret shadows 
seen at unusual locations to be due to calculi 
lying within the pelvis of a horseshoe kidney 
(lig. 8) or similar anomalies. Hence, it will be 
evident that the location of a shadow is not 
pathognomonic for either a biliary or renal 
calculus. In a few cases, such as the one 
shown in Figure 9, the shape, density, and also 
the location of the shadows appear too high 
for those of renal calculi. 

If shadows are seen during fluoroscopic 
examination, one can occasionally decide 
whether they are of renal or biliary origin by 
the rotation method. This consists in the 
turning of the patient toward the left or right, 
the spine being used as an axis. In this way 
one is able to ascertain whether the suspected 
calculous shadow lies in an anterior or a poste- 
rior frontal plane. If, however, the suspected 
biliary calculus lies in the same plane as the 
kidney, this rotation method is of no value. 

One can therefore make the deduction, in 
our opinion, that with but few exceptions, the 
location alone of a given shadow is of little 
help in the differentiation of a biliary from a 
renal calculus. 
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2. CAN ONE PLACE ANY RELIANCE IN SUCH A 
DIFFERENTIATION UPON THE NUMBER, THE 
DENSITY, THE FORM, OR CHANGE IN POSITION 
OF THE SHADOWS? 


Let us consider these items separately. 

The number of shadows. Although one is 
more apt to encounter multiple small shadows 
in biliary lithiasis, such as are shown in Figure 
11, similar multiple small shadows have been 
encountered in cases of renal calculi by Gra- 
ham and ourselves. 

If there are multiple somewhat larger shad- 
ows like those seen in Figure 9 lying over the 
renobiliary region, one can usually decide that 
they are of biliary origin if the shadows are 
faceted and present the alternation in den- 
sity (light center and dark periphery or vice 
versa) which is so often seen in biliary calculi 
(Fig. 12). 

In one of our recent cases, in which there 
were symptoms and definite findings indica- 
tive of a right pyelitis, multiple small shadows 
were to be seen (Fig. 13, A) over the mesial 
portion of the right kidney. We felt that such 
a location of renal calculi would be very un- 
usual (unless the calculi were in a dilated 
calyx). In order to be thorough, cholecystog- 
raphy was resorted to. This confirmed our 
suspicion that the calculi were in the gall 
bladder (Fig. 13, B). 

We have encountered a case of multiple, 
irregular, relatively large shadows with light 
centers and darker edges over the renal region 
which were difficult to interpret until, at oper- 
ation, multiple calculi were found in a tuber- 
culous kidney. Although this occurred on the 
left side (Fig. 14), it might just as easily be 
found over the renobiliary region. 

The density, i.e., the opacity of the shadows. 
The older view, that the density of the shadow 
due to a biliary or urinary calculus depends 
entirely upon the atomic weight of its con- 
stituents, is being discarded. H. P. Klein- 
schmidt, White, D. E. Shea, and Kairis have 
made valuable contributions to the question 
of chemical composition and structure of renal 
calculi in relation to radiography. The gener- 
ally accepted view is that the density of the 
shadow, i.e., the opacity of a renal calculus 
depends on (a) the atomic weight of its con- 
stituents, (b) its structure, and (c) its thick- 
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Fig. 1. 
shadow, A, seen over the right kidney region could explain 
the colic-like attacks and pyuria in this patient, the attend- 
ing physician was of the opinion that the shadow was due 


Although the urologist was confident that the 


to a biliary calculus. Although the shadow seems to be 
included in that of the cholecystogram, B, an exposure at 
a different angle and a lateral view soon demonstrated its 
extrabiliary nature. This case and those shown in Figures 
1 and 12 illustrate the value of exposures at different 
angles and of lateral views in doubtful cases. 


ness. Kleinschmidt has proposed a division of 
renal calculi into soft and hard. Even those 
whose constituents are of heavy atomic 
weight (see accompanying table) may be per- 
meable to the X-ray if they are very soft. In 
order to understand this question of soft and 
hard calculi, one must be able to visualize the 
formation of a calculus. Into the colloidal 
framework are deposited the crystals of the 
various constituents (Fig. 15) of urinary cal- 
culi. Those composed of chemical combina- 
tions of heavy atomic weight, as in the accom- 
panying table, would, a priori, be expected to 
give the densest shadows. 
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lig. 2. In this patient there were symptoms of infection of the right kid- 
ney and also of the biliary tract. A small shadow of uniform density, A, 
was seen over the lower half of the right kidney. A cholecystogram showed 
that this shadow was the nucleus of a biliary calculus. After removal of 
the calculus from the gall bladder it was placed on a radiographic film. 
Only this more dense central portion yielded a shadow. 


COMPONENTS OF URINARY CALCULI 


crystalloids, consequently, deposited at rela- 
(FROM SHEA’S ARTICLE) 


tively wide intervals, the opacity of such a 


Hydrogen 1 Magnesium 24 calculus would be proportionately less. 
Carbon 12 Phosphorus 31 
Nitrogen 14 Sulphur 32 
Oxygen 10 Potassium 39 
Sodium 23. Calcium 4° 


One can visualize, however, that if the col- 
loidal mesh is loosely constructed and the 





lig. 4. Plain roentgenogram of right upper abdominal 
quadrant with lower and lateral borders of right lobe of 
liver, of gall bladder, and two-thirds of right kidney out- 
lined in white. Note relation of gall bladder to upper half 
of the kidney. In this patient the right kidney was at a 
slightly lower level than in the one shown in Figure 3 so 

















Fig. 3. Plain roentgenogram of right upper abdominal 
quadrant. The shadow of the right kidney has been out- 
lined. Note location of renal hilus, opposite space between 
right transverse processes of first and second lumbar ver- 
tebra: (compare with Figure 4). 


that the renal hilus lies opposite space between right 
transverse processes of second and third lumbar vertebrz. 
This position of the right kidney as well as the position 
shown in Figure 3 may be considered as within the normal 
range. 
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Fig. 5. Relatively large biliary calculus of uniform den 
sity lying directly over hilus of right kidney. Cholecys- 
tography revealed the biliary character of the shadow. 


The edges of the gall-bladder shadow and those of the 


right kidney were outlined in white. They were to be seen 
distinctly in the original film but were too faint to be 
reproduced in an illustration. (Courtesy Dr. S. Strouse 
and Dr. Binswanger.) 





Fig. 7. 


lig. 7. Serial exposures in case of dropped right kidney. 
A, Note low position of right kidney as compared to that 
of the left; B, same before withdrawal of opaque catheter; 
C, 8 minutes after withdrawal of catheter; D, 20 minutes 
after. 
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Fig. 6. Location of right lobe of liver and of right kid- 
ney in a case of generalized visceroptosis. Note lower 
position of both kidneys as compared to lower position of 
right one alone, in case of abnormal mobility of this organ 
(Fig. 4). In both patients bilateral pyelograms were made. 


Fig. 8. 


lig. 8. Typical location of a calculous shadow close to 
median line, lying in right half of horseshoe kidney. This 
can occur only when the corresponding half lies close to 
the median line, which is not always true of one or both 
halves of a horseshoe kidney. 











iw 
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Fig. 9. Shadows of two biliary calculi with dark centers 
and edges lying much higher than would be the case in 
those of renal calculi. Such cases do not require pyelo- 
graphic study. (Courtesy of Dr. S. Strouse.) 


A similar deduction may be made as to the 
relation of the thickness of a calculus to its 
opacity. 

One finds somewhat less complicated condi- 
tions as to chemical composition, in biliary cal- 
culi. Graham divides them into three groups: 
(a) the cholesterol, (b) the bilirubin-calcium, 
and (c) the rarer form (imperfectly crystal- 
lized and calcium carbonate). Cholesterol, 
which has a relatively slight X-ray opacity, 
forms the chief part of most biliary calculi. 

It has been estimated that about 10 to 12 
per cent of urinary and about go per cent of 
biliary calculi are permeable to the X-ray, i.e., 
do not yield a shadow. In the case of biliary 
calculi, this larger percentage is the result of 
the greater permeability of their chief con- 
stituent, cholesterin. For this reason, plain 
radiography has been found of comparatively 
little value in biliary lithiasis. We shall refer 
to this later, in speaking of the value of chole- 
cystography and ureteropyelography in visu- 
alizing, respectively, non-opaque biliary and 
renal calculi. 

We thought it might be of interest to com- 
pare the opacity of biliary and renal calculi 
placed on plain radiographic films. A glance 
at Figures 16 to 21 inclusive shows the result 
of this study to be as follows: 
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Shadows in four cases of biliary calculi. A, 
Calculus with dark center and light periphery; B, calculus 
with light center and dark periphery; C, biliary calculus 
located close to crest of ilium in low lying gall bladder; 
D, shadow of calculus in the common duct. 


Fig. 10. 


Figure 16 shows relatively large renal cal- 
culi. Fourteen of the sixteen calculi yield a 
uniformly dense shadow. The calculus marked 
5, is a confirmation of what has been said pre- 
viously as to the opacity of a calculus not only 
being dependent on the chemical composition 
but also upon its structure and thickness. At 
one edge, the structure is quite compact and 
the resultant shadow quite dark. In the re- 
mainder of the calculus (best seen with a mag- 
nifying glass) the structure is quite loose and 
the opacity very faint. These differences in 
structure are also visible to a less marked de- 
gree in the calculi shown as Nos. 1, 3, 7, 10, 12, 
and 13. Calculus 15 would be practically non- 
opaque if the film were made clinically, with 
the calculus in a kidney. 

Figure 17 shows small renal and ureteral 
calculi. One notes the same variation in den- 
sity as in the preceding figure. None of the 
calculi fail completely to yield a shadow. Cal- 
culus 3 is of interest in connection with the 
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Fig. 11. 
character of the shadows. 


A, Multiple shadows over right renobiliary region; B, cholecystography confirmed the biliary 
The borders of the faint gall-bladder shadow have been outlined in white, 


because although distinctly visible in the film, they were too faint to be reproduced in an illustration. 


claim that only biliary calculi show a light 
center and dark peripheral zone. In calculus 
11, the loose structureof the greater portion of 
the calculus with resultant faint shadow is 
especially striking. 

Figure 18 shows 6 vesical calculi. Only cal- 
culus 4 fails to yield a shadow, which bears out 
a not uncommon clinical experience. One is 
often able to see a vesical calculus through the 
cystoscope, when radiography gives negative 
results. 

Figure 19 shows 16 large biliary calculi 
placed on a film, A. The corresponding calculi 
are shown in B. It will be noted that only 2 
of the 16 calculi yield a uniformly dense shad- 
ow, i.e., without any concentric layers. In 4 
there is some deposit of more opaque sub- 
stance at the upper and lower poles. In Nos. 
1, 12, and 16 there is distinct lamellation 
(especially in No. 72). The remaining ten 
shadows are so faint that they would hardly 
show clinically with plain radiography, al- 
though the calculi are relatively large. 

Figure 20 shows plain film exposure and 
exterior of 24 moderate sized biliary calculi. 
Nos. 7, 2, 3, 4, 8, 13, and 23 all show a uni- 
formly dense central and a lighter peripheral 
zone. The remainder of the calculi yield a 
shadow which is so faint that it would scarcely 
show clinically with plain radiography. 


In Figure 21, a number of small biliary 
calculi were grouped to imitate conditions in 
the living. It will be noted that, with only 
two exceptions, the shadows are so faint that 
one could scarcely expect to find shadows 
clinically on a plain film. 

In addition to the above observations, we 
would like to direct attention to a grouping 
of the shadows from four cases of biliary cal- 
culi (Fig. 10). The shadow seen in A, is that 
of a biliary calculus with a dark center and 


| 





Fig. 12. A plain film taken because of pain over left 
kidney region in a girl of 17, revealed two shadows with 
light center and dark periphery over the right kidney re- 
gion as shown in A. A lateral view after cholecystography 
shows that the shadows lie within that of the gall bladder. 
(Courtesy of Dr. J. H. Hess.) 
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lig. 13. Patient with symptoms and objective findings of right renal infection. 

\ number of minute shadows (indicated by arrow) were visible in a plain film over 

the inner portion of the right kidney shadow. They appeared to be too far from 

the renal pelvis or one of its calyces to be of renal origin. In order to determine 

their true location, a cholecystogram was made. This showed that the shadows 

were those of biliary calculi. Note how the gall-bladder shadow lies directly over 

hilus of kidney in this second exposure. Compare with similar relation in case 

shown in Figure 5. 
light periphery. The opposite is true of the Opacity of urinary calculi,accordin, 
shadow in B. The shadow of a common duct to atomic weight of their constituents. 

Opacity decreases from above downwards, 


calculus seen in D is of uniform density. All 








Calcium Carbonate 
Calcium Oxalate 
Calcium Phosphate 
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UricAcid & Urate 
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Fig. 15. Order of density of urinary calculi. As ex- 
plained in the text, this older view that the density of the 
shadow of any calculus is only due to the atomic weight 
of its constituents is not accepted. The structure and 

ig. 14. Multiple shadows of calculi in a case of renal _ thickness of a given calculus play equally important parts 
tuberculosis. Note lighter center and darker periphery. in the degree of opacity. ‘ 
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Fig. 16. Renal calculi removed at operation in 16 cases were placed upon a radi 


ographic film in order to compare their opacity. 
A and compare these with the corresponding 


density of the shadow as shown in 
calculi as shown in B, 
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Fig. 17. 


in order to learn the variation in the density of the shadows, A. 


calculi are shown in B. 


of these observations compel one to abandon 
the teaching that there is anything pathog- 
nomonic in the density of the shadow of a 
biliary calculus which enables one to distin- 
guish it from that of a renal calculus. 

The form of the shadows. One can at once ex- 
clude from consideration the so-called branch- 
ing or coral renal calculous shadows, such as 
are shown in Figures 22 and 23. Such shad- 
ows do not present any difficulty because they 





Note the marked variation in 


A large number of renal and ureteral calculi were studied as in Figure 16 


The corresponding 


are, to a greater or lesser extent, casts of the 
renal pelvis proper and its calyces or one or 
more of the latter alone. In the two cases of 
concomitant renal and biliary calculi which 
we have seen, such was the case (Figs. 22 and 
23). In Figure 22, the multiple small biliary 
calculous shadows were at a lower level than 
the larger branching renal calculus. 

One can, for practical purposes, also exclude 
from consideration shadows which are of 
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Fig. 19. 


Sixteen large biliary calculi were placed on a radiograhic film. 





Note 


the marked density of some of these calculi as compared to the almost trans- 
lucency of others. The corresponding calculi are shown in the other half of the 


illustration. 


relatively uniform size and show distinct facets, 
as in Figures 9 and 12. Such forms are seldom 
seen in renal calculi. The same is less true of 
the small, multiple, round, or slightly faceted 
shadows as seen in Figures 11 and 13. One 
must always bear in mind the possibility that 
such findings are occasionally encountered in 
renal calculi. Having thus excluded from con- 
sideration, for practical purposes, the shadows 
of the branching renal calculus absolutely and 
the faceted and very small biliary calculi, 
what remains? ‘The reply is, the oval or round 
shadows, whether small or large, whether of 
unequal density or not. Owing to the enor- 





Fig. 18. A, Shadows cast by six vesical calculi. Note per- 
meability to X-ray of No. 4. B, Corresponding calculi. 





mous increase in the number of radiographic 
exposures of the biliary and right kidney re- 
gion, this question of differentiation of such 
oval, round, oblong, etc. shadows constantly 
recurs, at least in our services. The larger our 
experience, the less are we willing to make 
a diagnosis of a given shadow being of biliary 
origin from its location, opacity, and form. It 
is in such doubtful cases that cholecystog- 
raphy or pyelography, alone or combined, have 
proved to be the invaluable diagnostic aids 
to which we refer later. 

Change in position of the shadow or shadows. 
We regret that our attitude toward this phase 
of the question is equally as skeptical as that 
toward the location, opacity, or form of a 
given shadow in the right upper quadrant, 
heing pathognomonic of biliary or renal cal- 
culus. 

Urologists find that a renal or ureteral cal- 
culus can migrate far more than was ever 
believed possible before ureteropyelography 
was as universally employed as at present. 
It is not uncommon to find that a renal cal- 
culus is seen at one radiographic examination 
to be in the upper ureter or at the outlet of 
the renal pelvis (Fig. 24, A). At another ex- 
amination it may have changed its axis (Fig. 
24, B) and at a third, be found in one of the 
calyces (Fig. 24, C). A similar migration is 
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Fig. 20. Twenty-four relatively small biliary calculi were placed on a radi- 
ographic film in order to compare the density of the shadows. Note how few 
of these biliary calculi would yield a shadow sufficient to show on a film 
in the living. The corresponding calculi are mounted in other half of illus- 


tration. 


frequently seen when the ureter and renal 
pelvis are greatly dilated (Figs. 25 and 26). 
Within the space of an hour, the shadow will 
be seen, alternately, in the kidney region and 
in the lower end of the ureter. 

In regard to the mobility of biliary calculi, 
one needs only to inspect such cases as are 
shown in Figures 12 and 13 to note that rela- 
tively small biliary calculi have a relatively 
wide range of mobility. In Figure 12, A, the 
two biliary calculi (in an anteroposterior ex- 
posure) are seen to lie close to the tip of the 
twelfth rib and on a line drawn through the 
lower border of the body of the first lumbar 
vertebra. In a lateral view, these same calculi 
are seen opposite the middle of the next lower 
vertebral body. In Figure 13, the multiple 
small calculous shadows are seen (on a plain 
film) close to the transverse (right) process of 
the first lumbar vertebra. In a cholecysto- 
gram (Fig. 13, B), the same shadows are 
visible opposite the right transverse process 
of the second lumbar vertebra. 

That large biliary calculi, such as are shown 
in Figure 19, would change position to any ex- 
tent, seems hardly plausible. The same is true 
of multiple faceted calculi of moderate size. 

From all that has been said above, regard- 
ing the mobility of biliary and renal calculi, 


respectively, one is forced to the deduction 
that small biliary calculi can have a wide 
range of mobility. The same, however, is true 
of small or even moderately large renal or 
ureteral calculi, provided that there is a con- 
comitant dilatation of the upper urinary tract 
(Figs. 25 and 26). 

3. Of how much value are cholecystography 
or pyelography or a combination of both? It is 
beyond the scope of this paper to discuss 
either the technique or the value of cholecys- 
tography in general. We are chiefly interested 


vr A 





Fig. 21. A number of minute biliary calculi were placed 
in groups on radiographic films in order to determine the 
opacity of the corresponding shadows. Note the very faint 
shadows cast by the majority of these small calculi. In 
the other half of the illustration are shown the calculi 
rearranged. 





12 SURGERY, 





Fig. 22. Concomitant renal and biliary calculi. The 
calculous shadow lies opposite right transverse process of 
third lumbar vertebra. The multiple shadows are opposite 
that of the fourth lumbar vertebra in a low lying gall 
bladder. 


in the question as to whether a shadow in the 
right upper abdominal quadrant lies in the 
gall bladder, common bile duct,' pancreas,” or 
right kidney. 

The value of cholecystography in enabling 
one to visualize non-opaque biliary calculi is 
of especial interest, because somewhat similar 
methods must at times be resorted to by 
the urologist (Fig. 27). In a series of 2,500 


1One of the four shadows, i.e., D, seen in Figure 10, was due to a 
calculus in the common duct. 

2 We were shown a film by Dr. Béclére in Paris in which a pancreatic 
calculus gave rise to a shadow in this area 





Fig. 24. Two views of one of our cases in which the 
shadow of a calculus was first seen at a level corresponding 
to upper portion of ureter. A week later, A, it had mi- 
grated toward renal pelvis. At operation it was found in 
a lower calyx as shown in pyelogram B, 
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lig. 23. Shadow of a large branching renal calculus ac- 
companying two shadows of biliary calculi which are out- 
lined in white. There would be no difficulty in recognizing 
the intrarenal nature of the renal shadow because such a 
branching shadow is never seen in biliary calculi. 


cholecystographies, Case found that, for con- 
firming or excluding the presence of biliary 
calculi, cholecystography was reliable in 95 
per cent of the cases in which calculi were 
found at operation. 

Before resorting to either cholecystography 
or pyelography one should take films at vari- 
ous angles by rotating the patient, e.g., an- 
teroposterior, right and left oblique, and lateral 
positions. If such films do not settle the ques- 
tion as to whether the shadow is in the gall 
bladder or is extrabiliary, we would suggest 
the following as a routine procedure: 

First, cholecystography alone. If the gall 
bladder concentrates the dye, one can usually 
see in an anteroposterior and lateral exposure 
whether the suspected shadow is intrabiliary 
or extrabiliary.* The cases shown in Figures 
1, 2, 5, 11, 12, 13, 28, 29, and 30 are ample 
evidence of the value of cholecystography, 
provided that the gall bladder concentrates 
the dye. 

Second, ureteropyelography alone. If the 
ureter and renal pelvis are filled with an 
opaque solution (such as 12.5 per cent sodium 
iodide), the urologist is able not only to deter- 
mine whether a given shadow is within the 


With the exception of common duct calculi. (See Fig. 10, D.) 
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lig. 25. Shadow of calculus, A, and ureteropyelogram, 
B, from case in which calculus constantly migrated from 
renal pelvis to lower end of ureter and vice versa. (Cour 
tesy of Dr. C. FE. Kahlke.) 


renal pelvis or its calyces (Figs. 30 and 31) 
but also to state with some accuracy the 
exact location in relation to the pelvis proper 
or its calyces (Fig. 32). The only exception 
to the very accurate information obtained by 
pyelography is in rare cases such as the one 
shown in Figure 33. Here the shadow of the 
suspected calculus is separated from that of 
the pyelogram. We were unable to interpret 
this finding until, at operation, a calculus was 
found in a dilated lower minor calyx, the neck 
of which, or the communication with the pel- 
vis proper and inferior major calyx, had been 
occluded as the result of stricture formation. 
Fortunately such a condition is rare; otherwise 
one would be unable to state that a given 
shadow is intrarenal because it is “included” 
in a pyelogram. 

Just as cholecystography enables one to 
visualize biliary calculi which are non-opaque, 
so with ureteropyelography one can see filling 
defects or at least lessened opacity (Fig. 27) 
in some cases of ureteral or renal calculi which 
are non-opaque. 

In several cases in which shadows were seen 
on the plain film, we were able to identify the 
shadows as being due to calcified retroperi- 
toneal lymph nodes lying close to the gall- 
bladder and right kidney region. These shadows 
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Fig. 26. A, Ureteropyelogram of case in which ureteral 
calculus migrated from its location in pelvic portion of 
ureter, indicated by arrow, to the renal pelvis as shown in B. 





lig. 27. How ureterography or pyelography enables 
one to visualize a non-opaque calculus. Plain radiography 
at two hospitals failed to reveal a shadow although a 
marked obstruction was encountered in the upper portion 
of the ureter with a ureteral catheter. Note filling defect 
in the ureterogram where calculus was found at operation. 
Insert shows shadow of calculus on film after operation. 
Patient was very obese. 
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Fig. 28. Large shadow of uniform density over right 
kidney suspected to be of biliary origin. Cholecystography 
revealed the extrabiliary character of the shadow. ‘The 
edges of the gall-bladder shadow have been outlined for 
the same reasons as given in Figure 11. 


(Fig. 34) are always of unequal density, 
i.e., alternating lighter and darker areas. In 
addition, their outline is very irregular and 
serrated. In one case we were able by pye- 
lography to exclude these shadows from con- 
sideration as being of biliary or renal origin. 
Third, cholecystography and pyelogra phy com- 
bined. A combination of these two methods 
is to be recommended in the following cases: 





Fig. 30. As in the case shown in Figure 29, a shadow 
over the right kidney area was at first thought to be due 
to a biliary calculus. Cholecystography showed that this 
was not the case, A. In order to determine its location, 
a urologic study was made. This revealed the fact that an 





Fig. 29. A shadow was seen over that of the right kid- 
ney in a patient with symptoms of renal infection. In 
order to determine the location of the suspected calculus, 
cholecystography was resorted to. The first exposure shows 
the shadow at the lower end of that of the gall bladder, 
B, but projecting slightly beyond it. A second film taken 
at a different angle shows the shadow more distinctly be- 
yond that of the gall bladder. A lateral view confirms 
the extrabiliary nature of the shadow. 





opaque ureteral catheter completely encircled the shadow, 
B, and that the shadow was included in a pyelogram, C. 
Pyelotomy was done and a round calculus was removed 
from a pelvis in which migration had evidently taken place 
from the renal pelvis to a calyx and vice versa (Fig. 26). 
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Fig. 31. To illustrate how pyelography demonstrates the intrarenal character of a 


shadow over the kidney region. 


Note how the shadow seen in A is included in a 


pyelogram and may be seen as a lighter area, B, in a pyelogram. 





Fig. 32. How pyelography enables one not only to determine the intrarenal char- 
acter of a shadow but also its exact location in the kidney. The pyelographic medium 
(12.5 per cent sodium iodide solution) as seen in B, cannot be injected beyond the 
shadow, A; thus indicating a calculus impacted at the junction of the ureter with the 
renal pelvis on the right side. The pyelogram reveals the fact that on the left side 
the multiple shadows seen in A, are located in the inferior major calyx. 


a. If cholecystography fails to yield a gall- 
bladder shadow, pyelography will be in- 
valuable. 

b. If there is any doubt concerning the 
intrarenal character of the shadow (Fig. 30, A) 
in spite of its extrabiliary relation to a chole- 
cystogram. Here the relation of the shadow 
to an opaque ureteral (Fig. 30, B) catheter and 
its inclusion in a pyelogram will enable one 
to determine the location of the suspected 
calculus accurately. 

c. If the shadows are extrarenal and extra- 
biliary. In this group are included calcified 


retroperitoneal lymph nodes (Fig. 34), com- 
mon duct calculi (Fig. 10, D), pancreatic cal- 
culi, and pigmented moles. We have encoun- 
tered two cases during the past year which 
demonstrate the necessity of bearing in mind 
that the shadow of a pigmented mole can 
simulate that of a biliary or renal calculus. 
Both patients had been sent for radiographic 
examination because of pain in the right up- 
per quadrant. In one case, the shadow was 
directly over that of the right kidney. On 
account of the faint opacity of the shadow, 
the clinician was advised to look for a pig- 
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Fig. 33. 

Fig. 33. This case illustrates an exception to the rule 
that one can not only determine the origin of a given 
shadow as being intrarenal but also localize it within the 
kidney. The shadow seen in A seems to be separated from 
the pyelogram. At operation the shadow was found to be 
due to a calculus lying in a dilated lower calyx, the neck 


mented mole on the skin overlying the reno- 
biliary region, where it was found in both 
cases. 

4. What other shadows must be considered? 
The most common shadows which demand 
differentiation in our experience are those due 
to calcified retroperitoneal lymph nodes (Fig. 
34). The variation in density of the shadow 
and the dentated edges are quite typical. Cal- 
cified areas in a tuberculous kidney, in a 
hypernephroma, and true calculi in a tuber- 
culous kidney (Fig. 14) can all be distin- 
guished by the use of cholecystography and 
pyelography, as well as by the irregular den- 
sity of their shadows (Fig. 14). 

COMMENT 

1. The older criteria, as emphasized by 
Cole in 1917, which were employed to differ- 
entiate the shadows of biliary and renal cal- 
culi, are of little value at the present time. 

2. One can exclude from consideration the 
coral-like or branching renal calculus. 

3. The anatomical juxtaposition of the gall 
bladder and kidney in normal persons makes 
it possible to confuse shadows of biliary with 
those of renal calculi. 

4. The radiographic opacity of any calculus 
is not only dependent upon the atomic weight 
of the constituents but to the structure and 
thickness of the calculus. “Soft” calculi are 
much less opaque than “hard”’ calculi. 
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Fig. 34. 
of which had been occluded so that pyelographic medium 
could not enter the calyx. 
Fig. 34. Typical shadows due to calcified retroperitoneal 
lymph nodes in right kidney region. Note variations of 
density and serrated outline of the shadows. 


5. The form and opacity of biliary and 
renal calculi have many points of resemblance, 
so that these two criteria alone cannot be 
considered pathognomonic. 

6. The range of mobility of biliary calculi 
is, as a rule, greater than that of renal or 
ureteral calculi. If, however, the latter have 
formed in a dilated renal pelvis or ureter or 
both, a wide range of migration is possible. 

7. Cholecystography or pyelography or 
these two methods combined are very valu- 
able additions to our diagnostic resources in 
the differentiation of biliary and renal calculi. 
Multiple exposures should be made by rotat- 
ing the patient, because in some positions the 
suspected calculus may appear to lie in the 
gall bladder or kidney, while in others its true 
position (Figs. 1 and 29) is at once evident. 
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ODIZED oil, in the form of lipiodol or io- 
dipin, has played a definite part in the 
field of diagnosis ever since its introduc- 

tion by LaFay, Sicard, and Forestier. Lipi- 
odol radiologique descendant, N.N.R., is an 
iodine addition product of poppy-seed oil con- 
taining 0.45 grams of iodine for each cubic 
centimeter. A similar preparation was used 
originally by LaFay in the treatment of epi- 
demic encephalitis; later, Sicard and Forestier, 
finding that it was not unusually irritative to 
the meninges and that it was opaque to the 
roentgen-ray, injected it into the subarachnoid 
space and demonstrated compression of the 
spinal cord. 

Its opacity and low degree of toxicity make 
it an ideal medium for use in the subarachnoid 
spaces of the spinal cord in demonstrating the 
presence or absence of compression of the spi- 
nal cord. The injection, executed in the usual 
manner, either by means of lumbar or cisternal 
puncture, carries with it but little danger or 
risk. Observation of the descent of the oil 
under the fluoroscope and subsequent verifica- 
tion by roentgenograms, determine the level of 
the compression, or, if there is no arrest in the 
descent of the opaque medium, confirm a neg- 
ative diagnosis. 

But, comparable to so many other diagnos- 
tic measures, the use of lipiodol in this field 
has not only its limitations but also its elements 
of danger; consequently, it should be consid- 
ered as an aid in diagnosis rather than as a 
measure of primary importance. Mistaken di- 
agnoses have often been made when only one 
diagnostic procedure has been recognized as 
the distinguishing factor. So, with diseases of 
the spinal cord, if the roentgenologic data after 
the injection of lipiodol are emphasized to the 
disqualification of other methods of examina- 
tion, the inference is often misleading. 

The test of any procedure is its application 
over an extended period in the hands of many 
experienced practitioners. Review of the liter- 
ature emphasizes the fact that lipiodol is not 


an innocuous ingredient, which is to be used in 
all cases of suspected compression of the spinal 
cord, but that it has its use and abuse. Its 
greatest use is in the confirmation of the pres- 
ence of a suspected tumor of the cord, estab- 
lishing the level of the tumor and demonstrat- 
ing that discrete compression exists. Its great- 
est abuse is its injection in cases in which a 
thorough neurological examination would have 
elicited sufficient data from which to make a 
clinical diagnosis. 

Sicard and LaPlane, in commenting on the 
use of lipiodol, emphasized the roentgen-ray 
data in 2 cases after lipiodol had been used in 
making a differential diagnosis and stated that 
more than 300 suboccipital injections had been 
made under their observation without an acci- 
dent. However, there occurs an irritative re- 
action of the meninges following the injection 
of lipiodol which varies in severity. ‘The vari- 
ance would appear to depend on the nature of 
the spinal lesion and the purity of the lipiodol, 
but the reaction seems to be universal and is 
the underlying factor in most of the discus- 
sions relative to the value of this medium in 
diagnosis. Balado and Franke said that the 
reaction is manifested by definite pleocytosis 
and that the cells called into phagocytic action 
are polynuclear and mononuclear leucocytes. 

In discussing this reaction, Sicard and Fores- 
tier commented on a second reaction of the 
meninges to the introduction of iodized oil;. 
they found that, on the second day after injec- 
tion, the spinal fluid was clear and contained a 
normal amount of protein but that there were 
present from 100 to 200 polynuclear leucocytes 
in each cubic millimeter. This reaction sub- 
sided after the seventh day and unfortunate 
sequele did not result. 

Ebaugh and Mella noted carefully the effect 
in 13 cases; they studied the spinal fluid and 
observed the systemic effects. ‘They found 
definite evidence of aseptic meningitis, with 
increased cell count of the spinal fluid, which 
subsided in 3 days. ‘The systemic effects 


1 Read by title before the Society of Neurological Surgeons, Rochester, Minnesota, June 11 and 12, 1928. 
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consisted of pain down both legs, elevation of 
temperature, nausea, and headache; these 
were not considered of sufficient consequence 
to contra-indicate the use of lipiodol in the 
subarachnoid space. 

Lindblom carried out on rabbits a series of 
subdural injections of relatively large quanti- 
ties of lipiodol and found that it gave rise to 
acute leptomeningitis as evidenced histolog- 
ically by extensive infiltration of cells (mainly 
leucocytes) in from 2 to 3 weeks. Following 
this period, evidence of a residual inflamma- 
tory process could not be found in spite of 
large remaining quantities of lipiodol. 

Wolfsohn and Morrissey found a definite in- 
flammatory reaction around 2 tumors; one, a 
neurofibroma and the other, a hemangioma. 

Sharpe and Peterson, in reporting 3 cases in 
which lipiodol was used in making a differen- 
tial diagnosis, described a case in which the 
reaction was so severe that laminectomy was 
necessary to dislodge the encysted globule of 
lipiodol. 

Hiller described a case of acute serous men- 
ingitis in a boy aged 8 years whose illness, 
before examination, had been of 3 months’ 
duration. ‘There was no segmental level of 
sensory disturbance nor a spinal fluid block. 
Lipiodol was used to determine the definite 
level of the pathological process. At operation 
evidence of marked inflammatory reaction, 
adhesions, and a cystic formation were found. 

Mackeddie reported 8 cases in which lipiodol 
had been used to confirm the diagnoses and to 
determine the level of the spinal lesion. He 
commented on the invaluable information elic- 
ited by its use but noted that he encountered 
temporary irritation to abnormal nerve tissue. 

Mixter and Ayer correlated their observa- 
tions in experimental animals and in clinical 
cases and concluded that iodized oil is irritat- 
ing to the meninges, that it remains as a for- 
eign body and, therefore, that it should be 
used only when necessary. ‘They further em- 
phasized the absence of a subarachnoid block 
as a contra-indication to its use. 

Armour noticed a distinct meningeal reac- 
tion in patients who were submitted for opera- 
tion shortly after an injection of lipiodol. The 
meninges appeared thickened and somewhat 
red, and the cerebrospinal fluid was slightly 


turbid. He further stated that at the National 
Hospital, following injection of lipiodol, an in- 
crease in root pain at the site of the lesion was 
commonly found and that this pain lasted for 
several hours. General soreness and stiffness 
and headaches occurred, and there was a slight 
rise in temperature; also, there had been in- 
creased difficulty in micturition in cases of le- 
sions of the cauda equina. In a case which 
eventually proved to be one of disseminated 
sclerosis, the injection of lipiodol gave rise to 
twitching of the left arm and leg and to a 
sensation of “pins and needles”’ in the left side 
of the face which lasted for 24 hours. Forestier 
maintained that severe sequel are not due to 
the lipiodo] but to the puncture alone; he did 
not believe that lipiodol should be regarded as 
a permanent foreign body, because, even if it 
takes a long time to be absorbed, the absorp- 
tion is, at any rate, continuous by means of 
normal histological reaction. Armour summa- 
rized the use of lipiodol by saying that its em- 
ployment should in no way usurp the place of 
several and repeated clinical examinations of 
the patient. He believes that the determina- 
tion of a segmental level of sensory disturbance 
combined with a laboratory test of the cere- 
brospinal fluid is especially important. Re- 
course to the use of iodized oil as a labor-saving 
device and a short cut to diagnosis and locali- 
zation cannot be too strongly deprecated: it 
should be used only after a subarachnoid 
block, first demonstrated by the combined 
cistern puncture which was introduced by 
Ayer; also, it should not be employed unless 
the possible danger of complications is out- 
weighed by the more exact localization likely 
to be obtained. Finally, in properly selected 
cases, lipiodol is a definite aid in the study of 
compression of the spinal cord which, if used 
intelligently, will definitely increase the possi- 
bility of successful removal of tumors of the 
spinal cord. Furthermore, the tumors can be 
detected and removed at an earlier stage in the 
course of the disease; thereby the percentage 
of cures is increased and the operative mortal- 
ity is reduced. 


REPORT OF CASES 


Diagnosis and localization of tumors of the 
spinal cord have been materially improved since 
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the introduction of iodized oil, and a review of 
a series of cases at The Mayo Clinic has empha- 
sized many pertinent facts. Lipiodol radio- 
logique descendant, N.N.R. was injected in 
every case into the cisterna cerebellomedul- 
laris (cisterna magna) with the patient in a 
prone position. When the patient was removed 
to the fluoroscopic room, the head of the flu- 
oroscopic table was gradually elevated and the 
iodized oil was observed to descend in the sub- 
arachnoid space; following the fluoroscopic 
examination roentgenograms were made; after 
an interval of 12 and 24 hours, a second and a 
third series of plates were made. The combi- 
nation of these roentgen-ray examinations con- 
stituted the diagnostic results of the injection 
of lipiodol. Ten cases were selected to exem- 
plify one or more points of interest, and, for 
convenience in summarizing the advantages 
and disadvantages of the use of lipiodol in 
these cases, the points were listed as uses and 
abuses. The first 5 cases illustrate the uses of 
iodized oil, and the case histories evaluate not 
only the justification of its employment but 
also the invaluable information elucidated by 
subsequent roentgen-ray examination. 

The first case presents a picture of numb- 
ness and weakness of the lower extremities 
with an insidious onset and without a history 
of pain. A definite segmental level of sensory 
disturbance was elicited on careful neurologic 
examination, but when spinal puncture was 
made block could not be demonstrated in the 
subarachnoid space. Contrary to the observa- 
tion of many contemporaries, that lipiodol 
should not be used in the absence of subarach- 
noid block, and in accord with the observation 
of a few others, injection of the cisterna cere- 
bellomedullaris was carried out; definite com- 
pression and block, corresponding to the level 
of sensory disturbance, was established by 
means of lipiodol. 

CasE t. The patient reported at The Mayo Clinic 
October 17, 1927, complaining of numbness of both 
legs. The history was of one and one-half years’ du- 
ration; the legs had become numb simultaneously 
and the numbness had extended slowly and gradually 
to the epigastrium. Slight weakness developed about 
6 months after the onset of the numbness, and at the 
same time a heavy piece of iron fell on the patient’s 
left foot without causing subsequent pain. Associated 
with the numbness and weakness, unsteadiness of 
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gait and slight pain down both legs developed. A few 
months before admission both vesical and anal 
sphincters had become involved, which necessitated 
enemas and the use of a catheter. General examina 
tion, including a roentgenologic examination of the 
spine, was negative. Neurologic examination re 
vealed a level of sensory disturbance corresponding 
with the seventh dorsal segment, with bilateral de- 
crease in strength and tonus of all muscles below this 
level. Patellar and tendon of Achilles reflexes were 
moderately increased bilaterally (graded 2+-) and 
there was bilateral ankle clonus; both cremasteric 
reflexes were abolished, and there was lack of co- 
ordination bilaterally in the heel-to-toe test; the gait 
was markedly ataxic and both lower extremities were 
spastic. Examination of the spinal fluid revealed 
negative Kolmer and positive Nonne reactions; there 
were three small lymphocytes in each cubic milli- 
meter. The fluid was clear and colorless. On bilateral 
compression of the jugular veins there was prompt 
elevation of the level of the fluid in the manometer; 
this is Queckenstedt’s sign, and henceforward in this 
paper this portion of the examination will be referred 
to, simply, as the “response to jugular pressure.” In 
view of the absence of spinal block, negative roent- 
genological examination, and the presence of cells in 
the spinal fluid, a diagnosis was made of a lesion of 
the spinal cord, probably inflammatory, and injec- 
tion of lipiodol was advised. ‘Two cubic centimeters 
of lipiodol radiologique descendant, N.N.R. were in- 
jected into the posterior cistern and under the fluoro- 
scope were seen to descend to about the fourth dorsal 
vertebra where the lipiodol split into two columns 
and stopped at the level of the sixth dorsal vertebra. 
Twelve hour and 24 hour roentgenograms verified 
this observation (Fig. 1). Exploratory laminectomy 
was advised and performed, consisting in the removal 
of the spines and lamine from the fourth, fifth, and 
sixth dorsal vertebra; a definite tumor was found, 
situated opposite the fifth and sixth dorsal vertebra 
on the dorsal aspect of the cord and the dura, pro- 
ducing a saddle-like mass around the cord. It came 
from the vessels opposite the sixth dorsal vertebra on 
the right side. The tumor was completely removed 
without breaking its capsule and proved microscop 
ically to be an hamangioma. The patient made an 
uneventful convalescence and regained control of the 
sphincters; at dismissal, he was able to walk about 
without difficulty and sensation was beginning to 
return to the lower extremities. 


In accordance with the dictum, sometimes 
given, that a diagnosis of tumor of the spinal 
cord cannot be made definitely unless there is 
no response to jugular pressure and in spite of 
the observation that lipiodol should never be 
used in the absence of subarachnoid block, in 
another case in the series iodized oil was util- 
ized to localize a tumor. Forestier, in empha- 
sizing the use of iodized oil in Jesions of the 
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spinal cord, has stated repeatedly that tumors 
should be localized earlier by utilizing this 
diagnostic measure in comprehensive exami- 
nation. The following case and the previous 
one illustrate the truth of Forestier’s conten- 
tion. It is possible that with a definite level of 
sensory disturbance exploration would be jus- 
tified, but in the absence of other confirming 
signs, it is most reassuring to have roentgeno- 
grams verifying the site of the lesion. 


Case 2. The patient, a woman, came to The Mayo 
Clinic June 2, 1927, complaining of weakness and 
numbness in the legs which had been gradually pro- 
gressive during the 2 previous years. The difficulty 
began with numbness and a drawing sensation in the 
right heel, following which weakness developed in the 
right foot. ‘The weakness then spread to the left foot 
and gradually involved both legs. For 5 months 
before registration, the patient had been unable to 
walk except with a cane or with help. With the 
increasing weakness, pain developed in both extremi- 
ties. The pain came on at night, usually about 2 
a.m., and was relieved by getting up, walking about, 
and assuming a sitting posture. General examination, 
including a roentgenologic examination of the spine, 
was essentially negative. Neurologic examination 
showed loss of strength of the muscles of both lower 
extremities; patellar reflexes were increased bilater- 
ally and there was loss of abdominal reflexes; bilat- 
eral Babinski, Oppenheim, and Chaddock reflexes 
were present; a disturbance of sensation, the upper 
level of which corresponded with the distribution of 
the eighth and ninth dorsal segments, was noted. 
Examination of the spinal fluid showed negative 
Kolmer and positive Nonne reactions, and normal 
color. There was prompt response to jugular pres- 
sure. In view of the history and the neurologic data, 
a diagnosis was made of lesion of the spinal cord op- 
posite the eighth dorsal vertebra, but because of the 
response to jugular pressure, injection of iodized oil 
was carried out. Two cubic centimeters of lipiodol 
were injected into the cisterna cerebellomedullaris, 
and, under the fluoroscope, it was seen to flow readily 
to the level of the seventh dorsal vertebra, where it 
formed a U-shaped block. Roentgenograms, taken 
later, verified this (Fig. 2). Accordingly, a diagnosis 
was made of tumor of the spinal cord and laminecto- 
my was advised; at operation a rounded tumor, 
arising from the arachnoid and the dura, was found 
opposite the eighth dorsal vertebra (Fig. 3). The 
tumor was an intradural fibroblastoma, producing 
indentations of the cord and reducing the cord to 
about four-fifths of its normal size. The tumor was 
removed and the patient made an uneventful re- 
covery. 

The ultimate aim of every diagnostician is 
so to interpret the pre-operative data that a 
differential diagnosis of the underlying patho- 


logical process can be made. In the use of 
lipiodol, the interpretation of the roentgeno- 
gram is of paramount importance and to the 
shape of the shadow cast has been attributed 
the indication of the nature of the lesion or the 
process involved. Mixter stated that a cap or 
crescent, complete or incomplete, should be 
interpreted as an extramedullary tumor or 
Pott’s disease with an intraspinal abscess, and 
that narrow lines of lipiodol at either side with 
an irregular mass above, suggest fusiform en- 
largement of the cord. Eskuchen in Germany 
and Piccinnius in Italy hold that it has not 
proved possible, as was at first hoped, to draw 
any conclusions from the form of the shadow 
cast by the lipiodol as to the relation of the 
lesion to the meninges and cord or as to the 
pathological nature of the lesion. Supporting 
the last statement, that a pre-operative patho- 
logical diagnosis cannot be made from the 
roentgenologic data after injection of lipiodol, 
the following case is presented. The history 
was not typical of tumor of the spinal cord but 
suggested an inflammatory lesion. The normal 
spinal fluid, however, eliminated this possi- 
bility so that even in the presence of a definite 
level of sensory disturbance and in the absence 
of a response to jugular pressure, lipiodol was 
used to attempt a differentiation of the under- 
lying pathological process. 

CasE 3. A man aged 25 years registered at The 
Mayo Clinic October 16, 1927, complaining of paral- 
ysis of both legs. He had apparently been well until 
1923, 4 years previously, when pain in the upper part 
of the spine, radiating into the inguinal region, came 
on suddenly; within 2 weeks after the onset of pain, 
his legs became weak, and after a month he was un- 
able to walk; he recovered from this within another 
month, but in August, 1926, 3 years after the ini- 
tial onset, the backache returned; the pain was worse 
with activity and was relieved by rest. Weakness of 
the lower extremities developed and for 5 weeks pre- 
vious to admission, he was unable to walk because of 
it; between the attacks, the gait had been normal 
although the patient thought that subsequent to the 
original attack he had never recovered the full 
strength of his legs. Roentgenologic examination of 
the spine was negative. ‘There was marked spasticity 
of both lower extremities, with a level of sensory 
disturbance corresponding with the tenth and elev- 
enth dorsal segments. There was increase of patellar 
reflexes on both sides, with loss of the tendon of 
Achilles reflex on the right; bilateral ankle clonus 
was present and abdominal reflexes were abolished: 
bilateral positive Babinski could be elicited. Exami- 
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nation of the spinal fluid revealed negative Kolmer 
and positive Nonne tests, and normal color. There 
was no response to jugular pressure. In view of the 
confusing history and in spite of the lack of response 
to jugular pressure and the definite level of sensory 
disturbance, injection of lipiodol was considered ad- 
visable for differential diagnosis. Two cubic centi- 
meters of lipiodol radiologique descendant, N.N.R. 
were injected into the cisterna cerebellomedullaris 
and its descent was observed under the fluoroscope. 
When the lipiodol had descended to the level of the 
eighth dorsal vertebra, there was a definite block and 
a definite dome-shaped shadow. A roentgenogram 
made 12 hours later showed the dome-shaped ob- 
struction opposite the eighth dorsal vertebra (Fig. 4). 
Laminectomy was performed and enlargement of the 
cord was found, opposite the eighth dorsal vertebra. 
At first this was thought to be an intramedullary 
cord tumor; when it was viewed from the anterior 
aspect, it was seen to be cystic and on being opened, 
it was found to contain yellow fluid. It was emptied 
and curretted, and the wound was closed. The pa- 
tient made an uneventful convalescence, but his 
condition was not materially improved after oper- 
ation. 

The neurologist is often confronted with the 
task of making a differential diagnosis of an 
inflammatory lesion or of a tumor of the spinal 
cord, and there is often a great deal of diffi- 
culty in making such a differentiation. Very few 
cases of lesion of the spinal cord afford clear 
cut histories and typical results of neurologic 
examination. In the following case, there was 
a rather difficult history and indefinite results 
of neurologic examination, associated with a 
positive Queckenstedt test. Although the cell 
count was 28 lymphocytes in each cubic milli- 
meter and the Nonne test was positive, there 

yas no Other evidence that the disease was of 
an inflammatory nature; consequently, lipi- 
odol was used in an effort to determine the 
underlying pathological process. Since the 
lipiodol descended in the subarachnoid space, 
and opposite the eighth thoracic vertebra sep- 
arated and descended in two streams, the 
presence of a tumor of the spinal cord could 
not be ruled out. In fact, in view of the lack of 
response to jugular pressure, the presence of an 
intramedullary tumor was suggested and lipi- 
odol was used to indicate the definite level of 
the disorder. 


Case 4. A married woman, aged 29, came to The 
Mayo Clinic March 22, 1927, complaining of pain in 
the back which had been present for 20 months. In 
August, 1925, when the patient was 2 months’ preg- 
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nant, she began to have a dull pain in the sacro-iliac 
region at night; relief was obtained by getting up 
and, as a result, she would sleep propped up in a 
chair. In September, 1925, she began to have flashes 
of pain down both legs, for a half hour at a time; 
relief for 2 or 3 hours would follow the periods of pain. 
The pain continued until June, 1926, when that in 
the leg disappeared although the pain in the back 
persisted; the patient also noticed numbness of both 
lower extremities which began with the onset of pain 
and which progressed insidiously until the time of 
admission. Roentgenologic examination of the spine 
was negative. There was loss of strength of the mus- 
cles of the right lower extremity. Both tendon of 
Achilles reflexes were abolished; there was rather 
marked inco-ordination of both extremities; a level of 
sensory disturbance could not be determined. Exam- 
ination of the spinal fluid showed negative Kolmer 
and positive Nonne reactions; the color was yellow 
and there were 28 lymphocytes in each cubic milli- 
meter. ‘There was no response to jugular pressure. 
In view of the history and indefinite level of sensory 
disturbance, as well as the lack of response to jugular 
pressure, lipiodol was advised for the purpose of dif 
ferentiating the type of lesion, as well as for estab- 
lishing the level of the lesion. Two cubic centimeters 
of lipiodol was injected into the cisterna cerebello- 
medullaris and was seen to descend until, opposite 
the level of the fifth thoracic vertebra, the lipiodol 
separated and descended in 2 streams to the level of 
about the eighth thoracic vertebra. Roentgenograms 
confirmed this (Fig. 5). Laminectomy was per 
formed, and diffuse leptomeningocystic myelitis of 
the dorsal portion of the cord was found extending as 
high as the fourth dorsal vertebra and as low as the 
eighth dorsal vertebra. The arachnoid, pia mater, 
and cord were adherent, presenting a grayish appear 
ance, with tortuous veins running through the mass. 
On splitting the cord dorsally, a simple cyst contain- 
ing brownish-yellow fluid was found and the fluid 
was aspirated. The cystic cavity extended from 
about the fourth dorsal vertebra to about the end of 
the cord, so far as could be made out. The patient’s 
convalescence was uneventful and she showed slight 
improvement at the time of dismissal. 


The fifth case in the series is an excellent 
example of the use of lipiodol in cases of ques 
tionable lesion of the spinal cord. Its use here 
consisted in the elimination of definite com 
pression of the cord in the face of an indefinite 
level of sensory disturbance and slow return to 
normal following the application of jugular 
pressure during spinal puncture. ‘The lipiodol 
descended in the subarachnoid space without 
interruption, and operation was resorted to 
only in an effort to demonstrate a definite 
lesion which might be relieved by laminecto- 
my. The case only intensifies my impression 








22 SURGERY, GYNECOLOGY AND OBSTETRICS 


that lipiodol has its uses in eliminating a pos- 
sible lesion when other data are confusing. 


CASE 5. The patient reported at The Mayo Clinic 
March 9, 1928, complaining of increasing difficulty in 
walking, a sensation of constriction around the trunk 
and ankles, and numbness and tingling of the lower 
extremities. He had been in good health until 
January, 1927, when he began to notice numbness 
and tingling in both feet and legs and, at about the 
same time, the gait became unsteady and the legs 
and feet became more susceptible to cold. These 
symptoms had progressed slowly until 7 months 
later, when he had noticed a constricting sensation, 
as though a band had been laced about the lower part 
of the abdomen. At the same time, he noticed diffi- 
culty in urination and in defecation. In January, 
1928, a sharp shooting pain developed about the 
precordium. Urinalysis showed specific gravity 
1.024, acid reaction, and a slight amount of pus. The 
blood count was normal and the Wassermann reac- 
tion of the blood was negative. Roentgen-ray exami- 
nation of the spine did not show any demonstrable 
lesion. Neurological examination elicited a definite 
decrease in tonus and speed of reaction of the muscles 
of both lower extremities, with increase of both 
patellar and tendon of Achilles reflexes. There was 
loss of both epigastric reflexes; positive Babinski and 
Chaddock reflexes were present bilaterally and there 
was definite inco-ordination with spastic gait and a 
positive Rhomberg sign. Examination of the spinal 
fluid demonstrated a negative Wassermann reaction, 
a positive Nonne reaction, normal color, and nega- 
tive microscopic appearance. There was prompt 
response to jugular pressure, but very slow return to 
normal. An indefinite level of sensory disturbance 
could be fairly well determined, the upper limits of 
which were at the level of the eighth dorsal segment. 
In view of the history of slow progression, the indefi- 
nite evidence concerning the level of the disturbance, 
and the slow return to normal after jugular pressure, 
a diagnosis was made of lesion of the spinal cord and 
injection of lipiodol was instituted as a confirmatory 
measure. Lipiodol in the amount of 2 cubic centi- 
meters was injected into the cisterna cerebellomedul- 
laris and under the fluoroscope was observed de- 
scending in the subarachnoid space; it went down 
without interruption, passed the site of the suspected 
lesion, and collected below in the dural culdesac. In 
spite of the negative roentgenological data, explora- 
tory laminectomy was performed and a diffuse in- 
flammatory lesion was found. A tumor could not be 
demonstrated. 


The use of lipiodol, as emphasized in the 
foregoing cases, has been an aid to complete 
general and neurologic examinations in mak- 
ing a differentiation between confusing lesions 
of the spinal cord as well as serving as an indi- 
cator for surgical procedures. In contrast, 


there are certain cases in which the injection of 


lipiodol is not only unnecessary but is also 
contra-indicated, and the following cases illus- 
trate the superfluous application, as well as the 
deleterious effect, of this medium. As already 
mentioned, authorities have emphasized the 
fact that lipiodol acts as a foreign body stimu- 
lating an inflammatory reaction of the men- 
inges. The first casein the series, demonstrat- 
ing the abuse of lipiodol, exemplifies that limi- 
tation to its use. This case came under ob- 
servation shortly after lipiodol had been in- 
jected elsewhere; collaboration was made with 
the original examiner and the results of spinal 
fluid investigation were compared. A definite 
inflammatory reaction of the meninges was 
demonstrated which gradually disappeared 
during the time of observation at the clinic. 
The history was one of an inflammatory condi- 
tion; there was not, at any time, a lack of 
response to jugular pressure and there was a 
definite exacerbation of symptoms following 
injection of lipiodol. 


Case 6. A man, aged 56 years, reported at ‘The 
Mayo Clinic complaining of paralysis of the lower 
extremities and numbness of the feet and toes. He 
had been in excellent health until a year previous to 
registration when he had caught a severe cold and 
subsequently influenza had developed. He had ap- 
parently recovered from the influenza but a month 
later a severe generalized headache had developed 
which often waked him from profound sleep; 2 
months after the attack of influenza, he awakened 
one morning with paralysis of the distribution of the 
seventh cranial nerve on the right side, following 
which the headaches ceased. Examination at this 
time, including examination of the eyes, was negative. 
The paralysis of the right seventh cranial nerve 
gradually disappeared after a week and the patient’s 
general condition remained good until about 8 
months after the influenza, when he suffered from 
severe abdominal pain, began to have difficulty in 
voiding, and complained of cold feet and numbness 
of the toes. Immediately following this, marked 
weakness of the left leg developed; the anaesthesia of 
both lower extremities had ascended and had in- 
volved the perianal region. The condition remained 
stationary for 2 months, when he suddenly noticed 
severe pain in the right lower extremity, followed by 
loss of motor function. At this time, examination 
revealed a negative Wassermann reaction, absence of 
knee and ankle jerks, and a bilateral Babinski reflex; 
there had been loss of tactile sensibility over the 
anterior portion of both legs, absence of cremasteric 
reflexes, and decrease of tonicity in both the vesical 
and anal sphincters. Spinal puncture had been made 
at this time; the Wassermann and Nonne reactions 
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had been negative; the fluid was yellow and micro- 
scopically it had shown the presence of a few ery- 
throcytes. Lipiodol in the amount of two cubic 
centimeters had been injected into the cisterna cere- 
bellomedullaris and was seen to descend to the upper 
level of the fourth lumbar vertebra where it was 
temporarily arrested but it had passed on down 
leaving fragments in its wake (Fig. 6). Following 
injection of lipiodol, the pain had become more 
intense, weakness of both lower extremities had 
become more marked, and there had been a definite 
decrease in tactile sensibility over both lower extrem- 
ities. At this time, the patient was referred to the 
clinic with a diagnosis of lesion of the spinal cord. 
After registration, and 9 days following the injection 
of lipiodol, another examination of spinal fluid was 
carried out, revealing negative Kolmer and positive 
Nonne reactions, 11 large lymphocytes, 276 small 
lymphocytes, and 1 polymorphonuclear leucocyte in 
each cubic millimeter; the color was slightly yellow. 
There was prompt response to jugular pressure. The 
pain gradually lessened in severity and the patient’s 
physical condition began to improve; but the im- 
provement was so slow that a third spinal puncture 
was made 19 days later. ‘The cerebrospinal fluid 
although colorless was slightly turbid; there were 
negative Kolmer and positive Nonne reactions, 4 
large lymphocytes, 139 small lymphocytes, and no 
polymorphonuclear leucocytes in each cubic milli- 
meter; there was prompt response to jugular pres- 
sure. The patient gradually became better and was 
permitted to return home. Four months after dis- 
missal, he was able to walk without assistance 
although there was still urinary retention. 


Ebaugh, in his experimental studies, demon- 
strated that the systemic effects of the intro- 
duction of iodized oil into the subarachnoid 
space, such as pain in the legs, were transitory. 
Forestier has maintained that any severe se- 
quelz are not due to lipiodol but to the punc- 
ture alone, justifying his assertion by stating 
that lipiodol should not be regarded as a per- 
manent foreign body because its absorption is 
continuous by means of a normal histological 
reaction. Conversely to these assumptions, 
the following case illustrates accentuation of 
pain, severe and lasting, after the introduction 
of lipiodol. The history, which was essentially 
one of bilateral sciatic pain, did not point defi- 
nitely to a lesion of the spinal cord and, in fact, 
a complete examination was practically nega- 
tive. Lipiodol was used in an effort to demon- 
strate or rule out the possibility of a very early 
tumor of the spinal cord; it descended almost 
immediately in the subarachnoid space to the 
lumbar culdesac; the patient complained of 
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increase of pain following the injection and 
this persisted for several months after his re- 
turn home, incapacitating him for work. The 
case demonstrates clearly that lipiodol cannot 
be used indiscriminately in every case of bi- 
lateral pain, or of bilateral sciatica, when other 
features of the examination do not point to a 
definite lesion. In the light of the results, con- 
clusions regarding this case were that lipiodol 
should not be injected in the face of such mea- 
ger evidence of compression of the spinal cord. 


CasE 7. A man aged 46 years registered at The 
Mayo Clinic April 27, 1927, complaining of pain in 
the back which extended to the left leg, and which 
had been present for 10 months. Ten years previous- 
ly, he had had a 3 weeks’ attack of steady, rather 
severe pain, which involved the left sacro-iliac region, 
the posterolateral part of the left thigh, and the left 
calf. The pain had cleared up completely in 3 weeks 
and the patient did not have trouble again until June 
1926, when, while loading a wagon, he fell about 6 
feet, landing on his feet. ‘The result was severe pain 
in the left sacro-iliac region, which gradually grew 
more severe, descended into the left leg, and then 
involved the right leg; the pain was worse at night 
and was relieved by getting up and moving about. 
General and neurologic examinations were carried 
out. Roentgen-ray examination of the spine was 
negative. It was noticed that flexion of the head on 
the chest caused increase of pain. There was mild 
atrophy and fibrillary twitching of the tendons of the 
left biceps flexor femoris (external hamstring) and 
peroneal muscle; there was definite loss of the tendon 
of Achilles reflex on the right and there was no defi- 
nite level of sensory disturbance. Examination of the 
spinal fluid revealed negative Kolmer and positive 
Nonne reactions and negative microscopic appear- 
ance. There was prompt response to jugular pres- 
sure. The pain was not relieved by any of the usual 
methods of treating sciatica and the question of the 
possibility of a tumor of the spinal cord was consid- 
ered; consequently injection of lipiodol was insti- 
tuted. ‘T'wo cubic centimeters of lipiodol radiologique 
descendant, N.N.R. was introduced into the cisterna 
cerebellomedullaris without difficulty; under the flu- 
oroscope, it was observed that the lipiodol descended 
rapidly within the subarachnoid space and, in a very 
few moments, the major portion had reached the 
lower end of the dura, extending from the lower 
region of the fourth lumbar vertebra to the second 
sacral vertebra. Roentgenograms, made 12 and 24 
hours later, confirmed this (Fig. 7). Therefore, with 
a history of bilateral sciatica, worse at night, normal 
spinal fluid, prompt response to jugular pressure, and 
negative results from the injection of lipiodol, the 
presence of tumor of the spinal cord was eliminated. 
However, the patient complained of an increase in 
pain after return home, with additional pain low in 
the back and in the lumbar and sacral regions. The 
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pain resisted all efforts toward alleviation and 
seemed to increase in severity. 


Robineau, after observing 100 cases after 
injections of lipiodol, was of the opinion that 
the procedure is harmless, but he modified 
this statement by saying that it should be sub- 
ordinate to the clinical examination. One 
abuse of the procedure of injection of lipiodol 
is its use in cases in which the clinical investi- 
gative procedure suggests a definite inflamma- 
tory lesion of the spinal cord. In the following 
case, the history and examination of the spinal 
fluid strongly suggested meningomyelitis, but 
in an endeavor to distinguish a neoplastic from 
an inflammatory process, injection of lipio- 
dol was carried out. At operation, the lesion 
was unequivocally inflammatory and appeared 
to be an acute lesion superimposed on a 
chronic process. 


CasE 8. The patient came to The Mayo Clinic 
July 11, 1927, complaining of pain which had been 
present for 3 years in the lower part of the lumbar 
spine and right leg. Following an operation for 
chronic appendicitis, 4 years previously, the patient 
had begun to have severe pains in the back which 
radiated down the thighs and legs. There had been 
relief for about a year and then the same pain had 
reappeared. After a trip West in an automobile, she 
had almost entirely recovered, but about February, 
1927, the trouble had returned and had persisted. 
An epidural injection of 1 per cent procaine was 
given and the patient obtained relief for about 12 
hours; however, the pain returned and the patient 
lost considerable weight. The roentgen-ray appear- 
ance of the spine was normal. There was absence of 
localized weakness of the lower extremities. The 
tendon Achilles and abdominal reflexes were normal 
bilaterally; a definite level of sensory disturbance 
could not be ascertained. A spinal puncture was 
made and there was no response to jugular pressure. 
The fluid gave a negative Kolmer reaction and was 
of dark yellow color, coagulated on standing, and the 
total protein content was 2920. A diagnosis was 
made of unlocalized lesion of the spinal cord, prob- 
ably inflammatory, and in view of the doubtful his- 
tory and positive Queckenstedt test, as well as the 
coagulation of the fluid, injection of lipiodol was 
advised. Lipiodol in the amount of 2 cubic centi- 
meters was injected into the cisterna cerebellomedul- 
laris and was observed under the fluoroscope to de- 
scend and then to stop at the lower border of the 
eighth dorsal vertebra. The shadow cast by the 
iodized oil, as seen by the roentgenogram, was not 
characteristic of a tumor of the spinal cord but was 
funnel-shaped, giving the impression of an inflam- 
matory lesion (Fig. 8). Exploratory laminectomy 


was performed, at which time the spines and lamine 


from the seventh and eighth dorsal vertebre were 
removed, thus exposing a diffuse area of meningo- 
myelitis. A definite inflammatory reaction was ob- 
served, after incision of the dura, with multiple 
cysts containing thick yellow fluid; the entire inflam- 
matory process appeared to be acute and superim- 
posed on a chronic lesion probably induced by the 
lipiodol. The patient’s convalescence was without 
incident but she did not show any definite improve- 
ment following the operation. 


This case shows that in chronic inflamma- 
tory lesions of the spinal cord, lipiodol, by its 
irritative action, may set up an acute inflam- 
matory reaction superimposed on the lesion. 

One more case in the series was selected as 
an example of abuse of iodized oil, because it 
not only demonstrated that an inflammatory 
reactionis produced around a tumor by lipiodol 
but, in view of the unfortunate termination of 
the case, it raises the question of the possibility 
of a systemic reaction. In retrospect, it seems 
possible also that lipiodol was used in this case 
as a short cut and was not subordinated to the 
clinical investigation. 


CasE 9. The patient came to The Mayo Clinic 
November 17, 1927, complaining of occasional at- 
tacks of pain which had persisted for 3 years and 
which had been limited to the small of the back. In 
January, 1927, a dull pain had occurred which had 
been localized in the right lower quadrant; one month 
later, appendectomy had been performed, following 
which the pain in the back had become much more 
severe and constant, was worse at night, and radi- 
ated along the course of the right sciatic nerve to 
about the knee. In May, 1927, the patient had no- 
ticed definite progressive atrophy of both legs. In 
October, 1927, after he had had all possible foci 
removed, he entered the hospital for further treat- 
ment. Extension was applied and the patient grew 
worse; numbness and tingling in the right leg extend- 
ed up to the knee. General and neurological exami- 
nations revealed loss of tactile pain and temperature 
sense in both lower extremities with preservation of 
immediate perianal sensation. There was marked 
atrophy of both lower extremities as well as loss of 
all reflexes below the hips. Examination of the spinal 
fluid revealed a negative Kolmer reaction, yellow 
fluid, which coagulated rapidly, and no response to 
jugular pressure. Injection of lipiodol had been made 
about a week previous to registration and roentgen- 
ray examination of the spine revealed lipiodol which 
had descended in the subarachnoid space to the level 
of the third lumbar vertebra (Fig. 9). Laminectomy 
was advised and carried out, at which time a tumor of 
the cord, about 2.5 centimeters in length and fusiform 
in shape, was exposed and removed. Surrounding the 
tumor were many adhesions to the fibers of the cauda 
equina and there was a definite acute inflammatory 
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Fig. 1. 
localized by means of iodized oil in the presence of clear 
fluid and negative Queckenstedt test. 


Injection of lipiodol. Tumor of the spinal cord 


reaction. The tumor was removed completely, with 
very little, if any, trauma to the spinal roots. It 
proved to be an ependymal-cell glioma which had 
degenerated within its center and had become cystic. 
The marked inflammatory reaction around the tumor, 
which involved all of the fibers of the cauda equina, 
was probably set up by the injection of lipiodol. 
Following the operation, the patient was returned to 
his room and, although in a weakened condition from 
the procedure, was not considered in danger; how- 
ever, 3 hours afterward, he died suddenly. Necropsy 
did not reveal a cause for death. The question arises 
whether the lipiodol could have had anything to do 
with sudden death in this case. 


In the final case, as in the preceding one, the 
history, the neurological examination, and the 
spinal puncture, together with examination of 
the spinal fluid, suggest that probably lipiodol 
was injected unnecessarily. This case has been 
selected to demonstrate further that even in 
view of the successful removal of the tumor, 
with recovery of the patient, one of the abuses 
of lipiodol is its injection in the face of a posi- 
tive history and examination. 

CasE 10. A man aged 66 years registered at The 
Mayo Clinic because of paralysis of both legs and 
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Fig. 2. Arrest of lipiodol above tumor of the spinal cord 
with some iodized oil in the cul-de-sac; in this case, the cere- 
brospinal fluid was clear and there was a negative Quecken- 
stedt test. 


pain in the back. Three years previously he had 
begun to have severe pain in the sacral area; 2 years 
later, the pain became almost constant, was worse at 
night, and was relieved by sitting up; the pain in- 
creased in severity and, about 6 weeks prior to regis- 
tration, paralysis of both legs, more marked in the 
left, suddenly developed. General and neurologic 
examinations revealed loss of strength and of speed 
of reaction and tonus of all of the muscles of both 
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Fig. 3. Intradural extramedullary meningioma. 
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Fig. 4. Dome-shaped shadow cast by an intramedullary 
cyst of the spinal cord. 





ig. 5. Descent of lipiodol in two lateral lines in a case of 
inflammatory lesion. 





Fig. 6. Injection of lipiodol in a case of extensive inflam 
matory lesion of the spinal cord in which there was an acute 
exacerbation and ultimate recovery. 


lig. 7. Injection of lipiodol in a patient suffering with 
bilateral sciatica with exacerbation of pain, 
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lig. 8. Injection of lipiodol in a case of diffuse meningo- Fig. g. Injection of lipiodol showing definite localizing 
myelitis. signs and inflammatory reaction about the tumor and 


cauda equina. 


lower extremities. Patellar and tendon of Achilles 
reflexes were abolished. There was definite saddle 
anesthesia and loss of tone in the anal and rectal 
sphincters. Examination of the spinal fluid showed 
negative Kolmer and positive Nonne reactions; the 
fluid was yellow-tinged and there was no response to 
jugular pressure. 

A diagnosis had been made elsewhere of tumor 
of the spinal cord and, a week previous to ad- 
mission, lipiodol had been injected and roentgen- 
ray examination of the spine at the time of exam- 
ination at the clinic showed the lipiodol opposite 
the body of the eleventh dorsal vertebra (lig. 10). 
Laminectomy was advised and performed; on ex 
posure of the dura, opposite the twelfth dorsal verte 
bra, it was found to be very tense and the impression 
gained was that the dural sac was markedly distend 
ed with some sort of a mass; on opening the dura, it 
was obvious that a tumor existed anterior to the 
conus. On further exploration, a tumor was found 
which filled the entire lumbar canal besides extend 
ing up into the dorsal canal. On exposure of the 
upper border of the tumor, cloudy cerebrospinal 
fluid escaped and the entire tumor was surrounded 
by a flocculent exudate which was causing marked 
adhesions between the tumor, fibers of the cauda 
equina, and meninges. The tumor was completely 
removed and the patient recovered, but the function Fig. 10. Injection of lipiodol demonstrating caudal tumor 
of the lower extremities and sphincters did not return jy which there had been a superimposed inflammatory 
to normal. reaction about the lesion. 
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CONCLUSIONS 

lodized oil injected into the subarachnoid 
space is an invaluable adjunct in the armamen- 
tarium of the neurologist and the neurologic 
surgeon in diagnosing compression of the spi- 
nal cord but it has its use and abuse. This 
diagnostic procedure should always be em- 
ployed in conjunction with a complete exami- 
nation and the results obtained should never 
occupy more than relative importance in the 
establishment of a diagnosis; the irritative 
action on the meninges contra-indicates its use 
in frank inflammatory lesions. By the use of 
iodized oil, the presence of tumor of the spinal 
cord can be detected earlier in certain cases, 
and the fact that there is a response to jugular 
pressure does not preclude its use. The out- 
standing use of lipiodol is for the confirmation 
of a suspected tumor of the spinal cord, and its 
greatest abuse is its employment in cases in 
which a complete examination would have 
established a diagnosis. 
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VARICOSE VEINS—THE CIRCULATION AND DIRECTION 
OF THE VENOUS FLOW 


EXPERIMENTAL PROOF 


H. O. McPHEETERS, M.D., F.A.C.S., anb CARL O. RICE, M.D., MINNEAPOLIS, MINNESOTA 


cose veins has been given much consid- 

eration during the past few years. This 
is especially true since the advent of the in- 
jection treatment by means of sclerosing so- 
lutions. 

The method of the injection directly into 
the blood stream of a destructive solution with 
the idea of producing thrombus formation, 
which is always regarded as the parent of an 
embolus, seems unscientific and certainly non- 
surgical. It is in the attempt, however, to 
prove that the direction of the venous flow in 
varicose veins tends to prevent embolus for- 
mation rather than produce it that we have 
undertaken this bit of experimental work. 

Normally all venous flow is upward, both 
in the superficial and the deep system of veins. 
The deep veins scattered through the muscles 
of the lower leg are supported by the sur- 
rounding muscles and strong fascial layers. 
This prevents the walls from giving way and 
producing varicosities. The action of these 
muscle layers tends to collapse these veins, 
thus forcing the contained blood upward with 
a pump-like action. The veins of the super- 
ficial group, however, have no support other 
than their own walls and that of the surround- 
ing fascia which is mostly soft adipose tissue. 
The fat offers but little support to the vein 
walls and at times practically disappears. The 
skin, while possessing the turgor of youth, 
does not prevent the veins from dilating in 
the fatty layers and becoming elongated and 
tortuous. In later life even this tonicity of the 
skin is lost and the veins often become but 
little more than large saccules of stagnant 
blood. Whether the primary factor in the 
etiology here is the loss of the valve function 
(2) or an injury to the vein wall from infec- 
tion (2) permitting the vessel to dilate 
and throw extra stress on the valves in the 
saphenous vein, is a much debated question. 


Jk subject of disability caused by vari- 


It is our contention that in all varicose 
veins, and particularly in those in which valve 
action has become deficient either through a 
primary destructive injury to the valve or 
secondary to a dilatation of the vein walls, 
the venous blood is stagnant or flows in the 
reverse direction. Particularly is this true in 
those veins in which the result of the Tren- 
delenburg test with von Perthes modification 
is positive or double (Fig. 7). 

This phenomenon——Trendelenburg sign 
merely demonstrates that the valves of the 
saphenous vein are incompetent (Trendelen- 
burg positive); or that the valves in both the 
saphenous and in the communicating vein are 
incompetent (‘Trendelenburg double) and, fur- 
thermore, that the deep saphenous system is 
competent and functioning. 

In his thesis Bernstein (1) has shown that 
in the early and beginning varicosities the 
Trendelenburg sign is nil in 71 per cent; in 
the advanced or moderately advanced cases, 
the Trendelenburg sign is positive in 40 per 
cent; and nil in 30 per cent. We, however, 
have been unable to confirm Bernstein’s find- 
ings of 71 per cent Trendelenburg nil in early 
varices, although we have seen a few such 
cases. 

Practically all of our cases, although many 
of them had small varices, have shown a 
Trendelenburg positive, negative, or double 
sign. These findings indicate that the incom- 
petency of the valves is not the sole causative 
factor in the production of varicosities. Bern- 
stein has also proved, by an extensive exami- 
nation of gross specimens of varicosed seg- 
ments removed at operation, that his demon- 
strations of the various Trendelenburg signs 
were founded on pathological findings. 

It has been our aim to demonstrate and 
confirm these findings in the living subject. 
With the aid of the fluoroscope we believe 
that we have been able to do so. 
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The second injection of 1 cubic centimeter of 


lig. 1. 
lipiodol about the point of the needle with the first 0.5 
cubic centimeter progressing down the saphenous vein 


after repeated straining. Aslongas the patient was motion 
less the globules remained stationary. 


ANATOMY AND PHYSIOLOGY 


‘The normal anatomy of the superficial and 
deep veins is well described in any standard 
textbook of anatomy. 

The salient features in relation to the sub- 
ject in question may be of interest here. The 
deep veins are placed among the muscles of 
the leg; thus their vein walls are well sup- 
ported. ‘The muscular contractions of the leg 
in walking exert a constricting effect on the 
veins of the deep system and with a pump- 
like action force the blood upward in these 
veins, which are equipped with valves to pre- 
vent a reverse flow. The superficial veins lie 
in the superficial fascia just under the skin 
with nothing more for support. ‘They, too, 
are equipped with valves. To aid in the ex- 
pulsion of blood from these veins, there are 
the valves plus the aspiratory effect of respira- 
tion, as described by Bernstein (1) and Hallion 
(3), and the aspiratory action of the pelvic 
veins. Between the superficial and the deep 
veins are the anastamosing communicating 
veins likewise equipped with valves facing in 
the direction of the deep circulation. ‘Thus in 
a normal person it is possible for the blood to 
pass from the superficial veins to the deep 
system but not ordinarily in the reverse di- 
rection. If the Trendelenburg sign is negative 
or double, this reverse flow from the deep to 
the superficial system will be possible. 

In the normal person there are three things 
which aid in the progress of the blood from 
the veins of the lower extremities: (1) the 


muscular activity of the legs with its contrac- 
tile effect which forces the blood upward; (2) 
the negative pressure within the abdominal 
cavity which is produced by the raising of the 
diaphragm in expiration and which tends to 
aspirate the blood from the lower extremities; 
and (3) competent valves which prevent the 
onward flow of blood from dropping back. 


PATHOLOGICAL 


The exact etiological factor in the produc- 
tion of var:cose veins is not yet definitely de- 
termined, nor do we believe that one single 
factor will ever be found to be the sole cause. 
We believe that a hereditary tendency is a 
prominent predisposing factor and that a low 
grade infection of the vein wall plays a great 
réle in many cases. We do not fail to recog- 
nize the influence of glandular changes, occu- 
pational stasis, intra-abdominal tumors, and 
pregnancy, although in most of these we have 
been able to trace a hereditary tendency or 
focus of infection. 

For convenience we have arbitrarily desig- 
nated four different sizes of varicose veins. 


Size Diameter in centimeters 
I Up to 0.5 
2 rom 0.5 to 1 
3 Irom 1 to 1.5 
4 1.5 to 2 or more 


Those varices larger than 2 centimeters are 
usually aneurismal and saccular in type. 

In varicosed veins, as in any other patho- 
logical condition, it is natural to presume that 
normal 


the function is disturbed, and the 
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Fig. 2. The lipiodol is passing down the saphenous 
vein under the force of mild abdominal exercise and passive 
movement of the leg. 
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more extensive the disease the greater the 
disturbance in function. 

In beginning varicosities 71 per cent have 
competent valves according to Bernstein’s 
figures. We presume, however, that the aspir- 
atory effect upon the blood in the enlarged 
varicosed vein is not sufficient to draw this 
greater volume of blood from the enlarged 
vein; rather, it would be easier for the blood 
to pass through the communicating and into 
the deep veins where the flow is more normal 
as is demonstrated by the Trendelenburg posi. 
tive, double, or negative sign, or to remain 
practically stationary as in the Trendelenburg 
nil sign gradually draining backward through 
the valves as the pump-like action of the 
muscles on the deep veins forces the blood out 
from the veins below. As the veins become 
more dilated the valves become less effective 
and the reverse flow more pronounced. ‘The 
positive intra-abdominal pressure during in- 
spiration tends to retard the flow of blood 
from the superficial veins and later, after the 
valves have become incompetent, actually to 
increase the reverse flow. 

We have observed under the fluoroscope 
that inspiration caused a definite reflux in a 
saphenous vein where the valves were incom- 
petent but that expiration, contrary to what 
we originally anticipated, caused no aspiratory 
effect in the enlarged varicosed veins, whereas 
in the deep set of veins this aspiratory effect 
was definitely in evidence. We have also ob- 
served under the fluoroscope that muscular 
exercise produced a definite pump-like action, 
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Vig. 3. The globules of lipiodol are seen in the leg 
passing from the superficial into the deep system, through 
the communicating veins. This is the result of active 
exercise of the leg muscles. 
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After further active exercise the globules are 


lig. 4. 
seen to scatter widely throughout the deep system of veins 
and are progressing centralward through the deep veins. 
None was seen to pass upward through the superficial 
saphenous veins. 


drawing the blood from the superficial vari- 
cosed veins through the communicating veins 
and forcing it upward through the deep 
saphenous system. None was seen to pass up 
through the superficial saphenous vein. 

The following cases which have been stud- 
ied under the fluoroscope will clearly demon- 
strate our contention: 


Case 1. The patient had had varicose veins (size 
4) for 10 years. They caused her considerable dis- 
comfort. The veins extended from the midportion 
of the thigh to the ankle in a continuous tortuous 
mass of varicosities. The Trendelenburg test showed 
a positive sign with von Perthe’s modification, indi- 
cating that the valves of the superficial saphenous 
were incompetent but that the valves in the com- 
municating and deep veins were functioning, so that 
during muscular exercise of the leg the blood from 
the superficial varicosed veins was pumped up 
through the deep circulation. 

With the aid of the fluoroscope we attempted to 
determine the course of the injected fluid in the 
saphenous veins. We injected 1 cubic centimeter 
of lipiodol into the upper limit of the varicosed 
saphenous vein and then observed its progress under 
the fluoroscope, taking X-ray exposures at various 
stages. We have outlined the saphenous vein on the 
X-ray plates so that it can be more readily identified. 

The first fluoroscopic exposure was made with the 
patient relaxed in a reclining position and showed 
the lipiodol being injected from the point of the 
needle. While the patient remained quiet the solu 
tion remained stationary about the point of the 
needle. She then raised her head and with this small 
amount of exertion of the abdominal muscles and 
consequent increase in intra-abdominal pressure the 
solution was seen to break up into several particles 
and move quickly downward. With the relaxation 
of her head, the fluid was seen to fluctuate back. 
Repeated raising and lowering of the head caused 
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Fig. 5. Repeated movements of the leg and expiratory 
exercises have drawn most of the globules upward through 
the deep system of veins, with only small groups of globules 
remaining. ‘The group marked x appeared to be confined 
in an aneurism along the course of the main veins, where 
they swirled about on active exercise. 


the globules of lipiodol to break up into numerous 
particles and to pass farther downward below the 
knee joint. 

She was then asked to raise her body into a semi- 
reclining position. With this motion, the solution 
passed down the entire length of the saphenous 
vein. This demonstrates the reverse flow produced 
by the increase in intra-abdominal pressure alone. 
Repeated exercises of the abdominal muscles as 
described above succeeded in producing only a to- 
and-fro motion of the particles of lipiodol in the 
superficial saphenous vein and did not tend to make 
the particles pass through the communicating and 
into the deep circulation. We then had her move 
her toes and ankle back and forth, thus producing 
exercise without force. With this motion we saw 
the globules of lipiodol dash into the communicating 
veins where they fluctuated back and forth with 
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Fig. 7. Diagrammatic sketches illustrating the condition 
of the valves in the various Trendelenburg signs as de- 
scribed by Bernstein. Note the direction of the venous 
flow. A, Superficial saphenous vein; B, communicating 
veins; C, deep system of vein; D, femoral vein. 
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Fig. 6. A composite drawing of Figures 1 to 5. 


each motion, but they did not flow toward the heart 
until forceful exercise was produced by pushing the 
foot against the examiner’s hand to simulate the 
muscular action of walking. During this exercise 
the globules of lipiodol were seen to move gradually 
centralward with each muscular exertion until finally 
they had disappeared completely by way of the 
deep veins of the leg. None was seen to go up 
through the superficial saphenous vein. 


A similar experiment was carried out with 
Case 2 and as the plates in the case are typical 
of both cases we are using them to avoid 
duplication. 


CasE No. 2. Mrs. H. F., age 40, had large vari- 
cose veins (size 4) extending from her groin to the 
ankle in a continuous tortuous mass of varicosities. 
Trendelenburg sign was positive with von Perthe’s 
modification. The patient was placed upon the flu- 
oroscopic table in the sitting position with her legs 
extended horizontally. One-half a cubic centimeter 
of lipiodol was injected into a large loop of vein in 
the upper third of the thigh and its progress ob- 
served under the fluoroscope, pictures being taken 
at opportune intervals. 

As long as the patient remained perfectly quiet, 
the l'piodol remained in a solid mass about the point 
of the needle (Fig. 1). She was asked to strain as 
at stool, producing a definite increase in intra- 
abdominal pressure. The globules of lipiodol passed 
downward about 6 inches (Fig. 2). Relaxation 


caused no reflux. Further straining scattered the 
globules and forced them farther peripheralward. 
One cubic centimeter more of lipiodol was injected 
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and the same procedure produced similar results 
(Fig. 1). Muscular activity of the foot without force 
caused the particles of lipiodol to pass downward 
into the veins of the leg and into the communicating 
veins where they were seen to swirl around in aim- 
less fashion (Fig. 3). One particle appeared to be 
caught in an aneurismal sac for it remained twirling 
constantly in one place as seen in all the plates in 
the mid thigh (see x, Fig. 5). Forceful exercise of 
the calf muscles, pushing against the resistant hand 
of the examiner, in simulation of the action of walk- 
ing, caused the particles to pass into the deep system 
where they advanced toward the heart with each 
pump-like action of the leg (Figs. 3, 4, 5). 

During inspiration the globules in the superficial 
varicosed saphenous veins were forced peripheral- 
ward about 1 inchs Those globules in the deep 
system remained stationary. ‘This was the effect of 
intra-abdominal pressure upon the valveless saphe- 
nous vein. Expiration with its negative intra- 
abdominal pressure produced no change in the 
superficial varicosed saphenous vein but tended to 
draw the particles centralward from the deep system 
of veins due to its aspiratory effect. With repeated 
expirations we were able to aspirate the particle of 
lipiodol farther centralward through the deep system 
of veins, but this had no effect upon the particles 
of lipiodol in the superficial veins. 


We presume that the greater volume in the 
varicose veins is not influenced by the aspira- 
tory effect within the abdomen ‘during ex- 
piration. ‘The blood, therefore, follows the 
path of least resistance and passes downward 
through the communicating into the deep 
veins and then centralward where the physio- 
logical factors are more normal. 


CONCLUSIONS 

We believe that these experiments demon- 
strate and confirm the findings of Bernstein, 
which he obtained through extensive operative 
work in the surgical treatment of varicose 
veins. 

In the early cases of varicose veins of the 
legs the valves in the saphenous vein may be 
competent and there is no reverse flow. In 
these there is merely a stagnation of blood. 
These demonstrate Trendelenburg nil. 


VARICOSE VEINS 


w 
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In the moderately advanced cases the valves 
have become deficient and the Trendelenburg 
test sign is positive with the blood flowing 
downward in the superficial saphenous and 
into the deep veins through the communicat- 
ing veins, the valves of which are still normal. 

In the advanced cases the valves in the 
communicating veins are also destroyed and 
the Trendelenburg sign is double. 

This explains clearly how valvular incom- 
petency in the great saphenous (Trendelen- 
burg positive) plus the valvular deficiency in 
the communicating veins (Trendelenburg neg- 
ative) gives the condition described as Tren- 
delenburg double. In this condition we get 
a reverse flow from both the superficial and 
deep system of veins causing a stagnation of 
blood in the dependent extremity with a satu- 
ration of the tissues by blood serum. It is 
this saturation of the tissues that lowers their 
resistance and makes them so susceptible to 
infections and later ulcer formation, the 
dreaded end-result of varicose veins. 

We believe that in all varicose veins of the 
lower extremities, the circulation is either 
stagnant or reversed and that the chemically 
induced thrombus is forced distally toward the 
smaller and branching veins where it will most 
certainly be arrested. 

We believe-that until some more definite 
reason can be found to account for the rare 
development of emboli, we must accept this 
as an explanation of their unusual occurrence. 
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THE BEHAVIOR OF GASTRIC ACIDITY IN DUODENAL ULCER AND 
PYLORIC OBSTRUCTION BEFORE AND AFTER GASTRO-ENTEROSTOMY 
ROBERT ELMAN, M_LD., Sr. Louts 


From the Department of Surgery, Washington University School of Medicine and Barnes Hospital 


PY \HOUGH the behavior of gastric acidity 
in duodenal ulcer is of practical as well 
as theoretical importance, and a great 

many studies have been made thereof, the 
factors governing it are still largely undefined. 
The assumption has been generally made, on 
purely theoretical grounds, that the so-called 
hyperacidity frequently found in these cases 
is due to hypersecretion and that for some 
reason the gastric glands produce a juice of 
higher acidity than normal. Yet we have no 
evidence that such is the case. Indeed, the 
acidity of pure actively secreted juice is quite 
constant and, according to Pavlov and con- 
firmed more recently by Carlson, never ex- 
ceeds a value equivalent to 0.5 per cent 
hydrochloric acid. ‘The most “hyperacid” 
gastric contents may reach but never exceed 
this level. 

Whatever the cause of high acidity or, 
indeed, variations in gastric acidity in general, 
it is a widely accepted observation that a 
lowering of acidity usually takes place fol- 
lowing operations for the relief of duodenal 
ulcer, particularly gastro-enterostomy and 
gastric resection. Many surgeons (8, 14, 16) 
have claimed that the success of such opera- 
tions depends on the development of such a 
postoperative hypo-acidity or even anacidity. 
It is, therefore, of the utmost clinical impor- 
tance to study the mechanism by which this 
end is achieved. Some explanations have been 
offered, it is true. As will be pointed out below 
most of them are untenable. 

Variations in the level of gastric acidity in 
the normal as well as in the diseased stomach 
are, according to the prevalent view, a matter 
of variations in the secretory activity of the 
gastric glands. Much evidence has accumu- 
lated in recent years to discount this idea 
and to support a conception first advanced 
by Boldyreff in 1911. This evidence has been 
presented and discussed in some detail in a pre- 
vious paper (10). In brief, it is assumed that 
the high and constant acidity of the actively 


secreted gastric juice is normally reduced to 
the lower acidity usually found in the stomach 
contents by some neutralizing mechanism and 
that this mechanism isone of reflux of the alka- 
line pancreatic juice into the stomach. Varia- 
tions in this activity, then, would account 
for variations in neutralization and, hence, 
in the level of gastric acidity. Lesions about 
the pylorus, for example, either by spasm 
or by actual obstruction by ulceration, would 
lessen the duodenal regurgitation and thus 
account for the high gastric acidity so fre- 
quently found in these cases. In this paper 
observations of this sort have been made. 

The degree of acidity produced by the 
stomach after a test meal, therefore, is here 
of relatively little interest. Countless ob- 
servations of this kind have already been 
made in a wide variety of diseases, with many 
different forms of gastric stimuli, and, as 
shown by Bloomfield and Keefer, with rather 
limited value owing to the widely divergent 
findings among perfectly normal persons. The 
main object of this study is rather the rapidity 
and effectiveness with which acid, once se- 
creted, is neutralized in the stomach. The 
device used to measure this neutralization 
consists of introducing an acid solution of the 
strength normally secreted by the gastric 
mucous membrane (0.5 per cent hydrochloric 
acid). Samples are withdrawn at intervals 
for analysis, and the degree and rapidity of 
its neutralization is thus measured. This acid 
test meal was originally devised for experi- 
mental animals by Boldyreff. It was used by 
Migay in a patient with a stomach fistula 
and by Apperly in normal persons. 


METHOD 
The acid test meal, 300 cubic centimeters 
of o.5 per cent hydrochloric acid solution, is 
introduced into the stomach through a small 
rubber tube fitted with a perforated metal 


tip such as is used for duodenal drainage. 
Samples are removed thereafter and titrated 
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against one-tenth normal sodium hydroxide 
for “free” and “combined” acid using Toep- 
fer’s reagent and phenolphthalein as end 
points respectively. 

The usual routine for an Ewald test meal 
is used. Patients are allowed nothing by 
mouth after midnight preceding the morning 
of the test. During the test the patient is 
kept in a sitting position either in bed or in 
a chair. The tube, previously chilled by im- 
mersion in ice, is passed rapidly into the 
stomach until gastric contents are obtained 
which usually correspond to a mark on the 
tubing. This position is maintained during 
the rest of the test. In a few patients fluor- 
oscopic examinations were made to check the 
position of the metal bulb in relation to the 
mark on the tubing to insure the presence of 
the tip in the most dependent parts of the 
fundus, since obviously, if the tube passes on 
to the duodenum, the test is of little value for 
purposes of this study. 

The fasting contents are first removed, the 
acid solution given, and an immediate sample 
of 20 cubic centimeters withdrawn. ‘There- 
after 20 cubic centimeter samples are aspirated 
every 20 minutes until specimens are no longer 
obtainable, or in any case, no longer than 
2% hours. ‘The initial specimen serves to 
check the possible presence of unaspirated 
fasting contents. If its acidity is the same as 
the original solution it is assumed that no 
dilution with unaspirated fasting contents has 
occurred. ‘To insure removal of a fair sample, 
the syringe is filled and emptied several times, 
while attached to the tube, to mix the gastric 
contents thoroughly, and only then is the 
specimen aspirated for analysis. During the 
test the patient is instructed to expectorate 
all saliva so that swallowing of it will not 
contaminate the test solution. Titrations are 
carried out on the fasting contents, the initial 
and all succeeding samples, and their appear- 
ance is recorded particularly as to the presence 
of bile. From the acid values obtained a 
graph is plotted as will be described. 

The acid solution is well borne in all cases, 
without untoward effect. In one, as noted in 
the clinical abstract below, a reproduction 
of the patient’s symptoms was provoked. This 
observation has been made recently by 


Palmer who gives as a test solution 50 cubic 
centimeters of 0.5 per cent hydrochloric acid 
merely to elicit pain, which, if present, he 
considers of diagnostic value. Since, during 
the test, a large amount of acid is absorbed, 
2 grams of sodium bicarbonate are given to 
compensate for it, as soon as the test is over. 

Observations were first made on a number 
of normal individuals and on patients with 
no symptom or sign pointing to disease of 
the gastro-intestinal tract. Patients with a 
variety of gastric disturbances were then 
studied, particularly those with duodenal 
ulcer, with and without actual pyloric ob- 
struction. The diagnosis in each case was 
verified by careful roentgenological studies 
with the barium meal. In case of operation 
the test was repeated as soon thereafter as 
feasible and at various times after the patient 
left the hospital. Gastro-enterostomy was the 
procedure carried out in every case of duo- 
denal ulcer here considered. — Fluoroscopic 
examinations with the barium meal were made 
2 weeks after operation and at intervals 
thereafter to determine the functioning of the 
new stoma as well as the presence or absence 
of 6 hour residue. The cases of duodenal ulcer 
here presented were not selected; they rep- 
resent consecutive admissions to the surgical 
service, most of them having first been studied 
by the internists and transferred as suitable 
subjects for operation. 


EXPERIMENTAL FINDINGS 


The results obtained are plotted graphi- 
cally, the base line representing minutes after 
the introduction of the acid and the vertical 
line the titration values. ‘The “total” acid 
values are used both in the normal controls 
as well as in patients with duodenal ulcer, 
since in nearly every case they parallel the 
“free” acid. 

The normal curves are surprisingly uniform. 
They are represented together in Chart 1 
and are to be compared with the findings in 
patients with duodenal ulcer, which are shown 
on the same chart. It will be noted that, in 
the normal, the graph is nearly straight and 
that within 80 to 100 minutes the stomach 
is empty, at which time the final sample has 
an acid value of between 20 and 4o degrees. 
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Delayed neutralization in duodenal ulcer and 
pyloric obstruction. In 9 patients with proved 
duodenal ulcer (as shown by operation) the 
type of curve is strikingly different. In them 
the acid solution is slowly and incompletely 
neutralized, that is, the curve is more pro- 
longed. The emptying time is delayed, in no 
case to less than 120 minutes and in many 
much longer. ‘The most marked delay, as 
might be expected, is noted in those with 
pyloric obstruction (cases 11, 13, 16). The 
final samples show in no case an acidity under 
50 degrees; in a few it is as high as 100. The 
composite results in the g cases are represented 
in Figure 1 for comparison with the normal 
curves. Brief clinical notes of each case are 
appended. 

The rapid neutralization following gastro- 
enterostomy. ‘The striking change noted in 
nearly every case following operation was 
prompt. In some the acid test meal was given 
within a week and the neutralization was 
complete within 60 mintues, the acidity being 
reduced to zero. Moreover, the samples 
always contained bile in contrast to the 
relative absence of it previous to operation. 
The findings are recorded graphically in 
Charts 2-7 showing the neutralization curve 
before and after operation. 

Special mention is to be made of one case 
in which this rapid fall in acidity did not 
occur (Chart 1, Case 8). Fluoroscopic ex- 
amination showed a non-functioning stoma, 
in contrast to the patent opening in the other 
cases. It is too early yet to determine whether 
this patient will have a recurrence of symp- 
toms. 

DISCUSSION 

While the number of cases studied is not 
large, the findings are uniform and _ fairly 
constant. In brief, they indicate a perversion 
of the gastro-intestinal mechanism in patients 
with duodenal ulcer, so that, using the acid 
test meal, neutralization of gastric acidity 
cannot be accomplished so completely or so 
quickly as in the normal stomach. This is 
most marked when there is more or less 
severe obstruction at the pylorus. The acid 
solution used as the test meal, moreover, 
remains in the stomach longer-——the emptying 


time is often prolonged to twice the normal 


value. Following gastro-enterostomy the 
mechanism changes almost at once—neutral- 
ization occurs very rapidly and completely, 
and the stomach empties itself of the acid 
solution in about a third of the time pre- 
viously necessary. Finally, the gastric con- 
tents, free of admixture with bile before 
operation, now come to contain it constantly. 

Certain inferences may be drawn from these 
findings, particularly since they have an im- 
portant bearing on the question of the mech- 
anism by which high gastric acidity is fre- 
quently maintained in duodenal ulcer and 
indeed in many cases in which only a pyloro- 
spasm can be demonstrated. The presence 
of the ulcer either actively by spasm, or pas- 
sively by scar contraction, leads to a dynamic 
or actual pyloric obstruction thus preventing 
reflux of pancreatic juice and defeating its 
purpose as the main neutralizing agent of 
gastric acidity. It is true that low instead 
of high acid values are usually found in cases 
of severe pyloric stenosis. Here, however, a 
secondary factor has come into play. The 
gastric retention and dilatation, frequently of 
iong standing, have brought about an atrophy 
of the gastric mucous membrane which is 
therefore unable to secrete the high acid 
juice of the normal glands. 

Consideration of the findings herein re- 
corded, moreover, seems to throw some light 
on the mooted question of the type of opera- 
tion best designed to develop a permanent 
postoperative hypo-acidity, which, as seems 
generally agreed, is clinically the end to be 
desired in the cure of duodenal ulcer. 

The original basis for the operation of 
gastro-enterostomy was that of drainage, and 
since duodenal ulcer at that time was prob 
ably operated on only when far advanced to 
the stage of pyloric obstruction, the assump 
tion was a logical one. Even at the present 
time it is in cases of pyloric obstruction that 
gastro-enterostomy achieves its most brilliant 
therapeutic results. It was soon found, how- 
ever, that in cases with a patent pylorus this 
explanation did not hold, for gastric contents 
did not always leave the stomach through 
the new stoma—as first shown experimentally 
by Cannon and Blake in dogs and by Schueller 
and others in humans as well. 
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In 1907 Katzenstein found that following 
gastro-enterostomy there was nearly always 
a lowering of gastric acidity, a finding re- 
corded at about the same time by Willcox 
and since then repeatedly confirmed by a 
great many observers (4). Katzenstein main- 
tained that this was the essential effect of 
gastro-enterostomy and explained it by as- 
suming that bile and pancreatic juice entered 
the stomach through the new stoma more 
readily and thus neutralized the gastric acidity 
more effectively. In support of this contention 
he presented analyses of the stomach contents 
in which trypsin, a ferment characteristic of 
pancreatic juice, was constantly present. 
Others explained the low acidity after gastro- 
enterostomy by some sort of reflex inhibition 
of gastric secretion. ‘The experiments of 
Steinberg, Brougher, and Vidgoff definitely 
seem to invalidate this idea. They made a 
Pavlov pouch and a gastro-enterostomy in a 
number of dogs and found that the acidity 
of pure juice from the isolated pouch is 
always unchanged, though that of the con- 
tents of the main stomach is much lower than 
normal. 

Explanations of the mechanism following 
gastric resection have been quite different. 
Most observers agree that the gastric acidity 
following this operation is lower and persists 
longer than is the case with gastro-enter- 
ostomy (4, 28). One meets frequently the 
statement that this is so because in gastric 
resection the ‘acid bearing portion of the 
stomach” is removed. This is apparently due 
to a misapprehension, for the pyloric portion 
of the stomach is really the only part of the 
stomach which contains no acid cells (15). 
Indeed, its secretion is slightly alkaline (11). 
To remove the “acid-bearing portion of the 
stomach” would require a total gastrectomy, 
for acid cells are found over the entire fundus 
up to the very cardiac orifice (15). Schur and 
Plaschkes varied this theory by contending 
that gastric resection leads to hypo-acidity 
because the resected pyloric antrum contains 
the so-called gastric secretin or gastrin, first 
extracted from the mucous membrane of 
this portion of the stomach by Edkins. ‘This 
hormone is supposed to be the normal stimu- 
lant of gastric secretion, so that removal of 
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its source, they maintained, diminishes the 
amount of gastric secretion. Attractive as 
this explanation is, subsequent evidence has 
rendered it invalid. Thus, Keeton and Koch 
showed that gastrin can be obtained not only 
from the pyloric antrum but is found in 
even slightly greater concentration in the 
mucous membrane over the fundus and cardia 
as well. By direct experiment Steinberg has 
in another way shown that gastric resection 
does not inhibit gastric secretion. He found 
no alteration in the gastric juice flowing from 
a Pavlov pouch in dogs following resection 
of the stomach. Portis and Portis performed 
the same experiment with the same finding. 

Evidence of another sort has shown, more- 
over, that the low acidity following gastric 
resection is dependent on the intimate com- 
munication between duodenum and stomach. 
If the duodenum, for example, be transplanted 
so that its contents empty into the lower 
ileum, the behavior of acid in the stomach 
after resection suffers a severe change. Stein- 
berg in extensive experiments on dogs, first 
confirmed the finding of low acidity after 
gastric resection with the Ewald meal and 
then demonstrated a very rapid neutraliza- 
tion of an acid test meal. He then trans- 
planted the duodenum into the lower ileum 
so that pancreatic juice could not readily 
enter the stomach. The gastric acidity after 
this procedure was no longer low either in the 
fasting content or after the Ewald meal, and 
neutralization of the acid test meal was in- 
complete and prolonged. 

Experimental diversion of the duodenal 
contents in this way was first used by Mann 
and Williamson, and the operation was called 
“surgical drainage of the duodenum.” Of 
especial interest is the finding of Morton that, 
following this operation, peptic ulceration is 
very frequent; if pieces of gastric mucous 
membrane be removed there will develop in 
the areas thus excised chronic and perforating 
ulcers, while healing takes place rapidly when 
the same thing is done in the intact control 
animal. Unfortunately, no studies on gastric 
acidity were reported. In our experiments 
on the total drainage of pancreatic juice, 
one instance of extensive and severe ulcera- 
tion of the gastric mucous membrane was 
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Chart 1. Composite graph showing neutralization 
curves after administration of the acid test meal in normal 
controls (lower curves, Cases 1 to 7), and in patients with 
proved duodenal ulcer or pyloric obstruction (upper 
curves, Cases 8 to 16). 


observed. The entire secretion of the pancreas 
had been drained to the outside for 6 days 
before death, and the gastric contents were 
much more acid than normal (100 to 140 
degrees). At autopsy a most remarkable 
erosion of fully half of the fundus was seen 
involving all of the mucous membrane down 
to the muscularis, with tenacious strings of 
mucus clinging to the edges and a shrinking 
of the base from muscular contraction. This 
finding was not repeated, but on going over 
the protocols it was found that in this case 
a large stomach tube had been used in ob- 
taining gastric contents, whereas in the other 
instances a small duodenal tube was employed. 
The explanation seemed to point to the trauma 
of the large tube as the obvious cause. More 
extensive experiments would seem advisable 
to test the behavior of artificially produced 
ulcers after removal of the total external 
secretion of the pancreas. 

The surgical problem of duodenal ulcer, 
then, according to the evidence herein pre- 
sented, must concern itself with the means 
best designed to allow pancreatic juice to 
enter the stomach. Since this takes place 
through the pylorus it would seem that the 
surgical attack would best be made at this 
point. Faulty neutralization occurs because 
of pyloric obstruction, most commonly a 
dynamic one due to spasm. Which of the 
various surgical procedures best promotes 


neutralization can be determined only by 
experiment. In the case of many of them, 
Olch has found that the Finney pyloroplasty 
best achieves this end, but no clinical studies 
have as yet been made after this operation, 
particularly in parallel with cases of gastric 
resection and gastro-enterostomy, and indeed 
with the other operations used and advised 
by various surgeons for the cure of duodenal 
ulcer. 

The cases of gastro-enterostomy herein 
presented certainly show a prompt and ef- 
fective reduction of gastric acidity, the ‘‘acid 
test meal’ frequently being neutralized com- 
pletely within 60 minutes and in some within 
40 minutes. ‘The one failure, however, in- 
dicates that the operation may have more 
limitations than is supposed. All of our 
patients are being traced and examined from 
time to time as to the patency of their stoma, 
the rate of acid neutralization, and clinical 
freedom from symptoms. According to 
Bohmannson who has reviewed the literature, 
postoperative hypo-acidity following gastro- 
enterostomy is not permanent. Devine, 
who has followed up many cases of gastro- 
enterostomy, has noted that a number suffer 
recurrence of symptoms and that all of them on 
examination show a return of the hyper- 
acidity found before operation. There is a 
great deal of variability in all reports on 
gastric acidity, part of which may be due to 
the variety of gastric stimuli used as test 
meals. But they all aim to measure the acid- 
ity developed in the stomach after a given 
stimulus. From the evidence reported herein 
the more important factor would seem to be 
the measurement of the rate of acid neutral- 
ization by means of the acid test meal de- 
scribed. With ita different, and, it is believed, 
a more valuable picture of gastric physiology 
in the various operative procedures can be 
obtained. Further observations along this 
line are now in progress. 


CLINICAL 


Normal Controls 


ABSTRACTS 


Case 1. Male, aged 33 years. No gastric or other 
complaints. 
CasE 2. Male, aged 52 years. Vague epigastric 


distress of indefinite nature. X-ray showed ques- 


tionable filling defect in pars pylorica. Laparotomy 
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Chart 2. Case 10, Pyloric obstruction. Neutralization 
curves before and after gastro-enterostomy. Presence of 
bile, B, in stomach and decrease in acidity of fasting con- 
tents, F. C., following operation is also indicated. 


revealed nothing abnormal. Gastrotomy showed 
no lesion of interior of stomach. Recovery unevent- 
ful. 

CASE 3. Male, aged 27 years. Hernia of several 
years duration. 

CASE 4. Female, aged 42 years. History of pain 
and discomfort in right upper quadrant. Chole- 
cystectomy for chronically inflamed gall bladder 
was performed. Stomach found normal at opera- 
tion and by X-ray. 

CasE 5. Male, aged 36 years. Central nervous 
system lues with no active symptoms at present. 

CasE 6. Male, aged 30 years. No gastric or other 
complaints. 

CasE 7. Male, aged 25 years. Hernia of 2 years’ 
duration. 


Duodenal Ulcer and Pyloric Obstruction 

CasE 8. Female, housewife, aged 33 years. 
History of intermittent attacks of right upper quad- 
rant, pain every week or two for past 6 years, in- 
creasing in severity and associated with tarry 
stools and attacks of vomiting. X-ray shows 
deformity of duodenal cap with no 6 hour retention. 
The cholecystograms were normal. Patient sent 
home with dietary regimen. Neutralization test at 
this time (Chart 1, 8) showed no bile in any speci- 
men, no reproduction of symptoms, marked delay 
in neutralization. Fasting contents were 50 cubic 
centimeters. Patient returned in 7 months with 
accentuation of symptoms in spite of the fact that 
she had carefully followed her dietary regimen. 
She now had tenderness and sharp pains in the epi- 
gastrium. X-ray pictures showed barium outside a 
deformed duodenal cap indicating perforation, but 
with no evidence of peritoneal irritation. White 
blood count 8,000. Acid test meal showed an even 
greater delay in neutralization (Chart 1, 8a) and 
this time a marked reproduction of patient’s symp- 
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Chart 3. Case 11. Pyloric obstruction. Neutralization 
curves before and after gastro-enterostomy. Presence of 
bile, B, in stomach and decrease in acidity of fasting con- 
tents, F. C., following operation is also indicated. 


toms of pain. One week after admission a gastro- 
enterostomy was performed. ‘The ulcer was found 
adherent to the pancreas. ‘The gall bladder and 
liver looked normal, Neutralization tests 5 days and 
14 days after operation showed no change in the 
curve. Barium fill-up showed that stoma was not 
functioning. Symptoms seemed relieved on dis- 
charge from hospital but has not been heard from 
since. 

CASE 9. Male physician, aged 28 years. History 
of several years of epigastric distress and pain, re- 
lieved by soda and food. X-ray diagnosis of duo- 
denal ulcer 2 years ago. There has been some relief 
with dietary treatment but still has occasional dis- 
comfort after meals. Acid test meal caused no repro- 
duction of symptoms, no bile in specimens, fasting 
contents of 25 cubic centimeters. Moderate delay 
in neutralization (Chart 1, 9). Appendectomy 5 
months later at which time the pylorus was searched 
for and seen with some difficulty without making 
out any evidence of ulcer. 

CaAsE 10. Female, housewife, aged 59 years. 
History of bloating, belching, pain in right side for 
20 years, associated with attacks of vomiting which 
became severe in past few weeks. On admission she 
was dehydrated and undernourished. X-ray showed 
a small duodenal cap contracted and deformed with 
moderate 6 hour retention. Cholecystogram showed 
no shadow. Patient discharged with dietary in- 
structions. She was readmitted to the hospital 1 
month later with the complaint of constant vomit- 
ing for past week. Neutralization test showed 220 
cubic centimeters fasting residual (total acidity 35), 
no bile in any sample, and marked delay in neutral- 
ization of acid test meal (Chart 2). Operation was 
performed 2 days later and a contracted gall 
bladder, which was firmly adherent to and obstruct- 
ing the pylorus, was removed. A gastro-enterostomy 
was also performed. ‘The postoperative course was 
uneventful. Acid test meal 12 days after operation 
showed ro cubic centimeters fasting contents (total 
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Chart 4. Case 13. Duodenal ulcer. Neutralization 
curves before and after gastro-enterostomy. Presence of 
bile, B, in stomach and decrease in acidity of fasting con- 
tents, /. C., following operation is also indicated. 


acidity 0), a rapid neutralization, and bile in all 
samples. Barium fill-up showed a well functioning 
stoma with no 6 hour retention. Clinically, patient 
has remained well. 

Case 11. Male, mechanic, aged 52 years. Meager 
history of gradually increasing vomiting for past 6 
months. ‘Two weeks before admission X-ray pic- 
ture had shown marked 6 hour retention, lengthen- 
ing and narrowing of duodenal cap. Cholecystogram 
showed no shadow. After admission-an acid test 
meal revealed pronounced delay in neutralization, 
with 200 cubic centimeters still remaining after 24% 
hours. Fasting residual of 450 cubic centimeters 
(total acidity 40). The patient was somewhat 
drowsy and weak, non-protein nitrogen, 166 milli- 
grams per too cubic centimeters. Phenolsulpho- 
nephthalein excretion 5 per cent in 2 hours. Parent- 
eral fluids were given with high caloric liquid feedings 
and in 14 days non-protein nitrogen and phenol- 
sulphonephthalein became normal and_ general 
condition was markedly improved. At operation 2 
days later a small mass was found at the pylorus 
attached to the pancreas and having a crater at its 
center. The gall bladder was thickened and gray. 
Gastro-enterostomy was performed with an unevent- 
ful recovery. The acid test meal, 6 days after oper- 
ation, showed a rapid neutralization (Chart 3) and 
bile in all samples. Fasting contents were 100 cubic 
centimeters (total acidity 10). Barium fill-up showed 
poorly functioning stoma and some retention at 6 
hours. Patient was seen 1 and 3 months after oper- 
ation, showed same rapid neutralization of acid 
meal, and remained quite free of symptoms. 

CASE 12. Minister, aged 50 years. History of 2 
years’ duration with burning and eructation after 
meals relieved by vomiting. Symptoms were inter- 
mittent and were less severe with careful diet. 


Gastric analysis showed 50 cubic centimeters fasting 
X-ray picture 


residual with total acidity of 12. 
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Chart 5. Case 14. Duodenal ulcer, Neutralization 


curves before and after gastro-enterostomy. Presence of 
bile, B, in stomach and decrease in acidity of fasting con- 
tents, /’. C., following operation is also indicated. 


showed moderate 6 hour retention and deformity of 
duodenal cap characteristic of old quiescent duo- 
denal ulcer. On rest and diet patient improved 
rapidly. Neutralization test showed definite delay 
in fall of acid titration and increased emptying 
time (Chart 1, 12). 

CasE 13. Salesman, aged 36 years. History of 
periodic attacks of vomiting of 10 years’ duration 
becoming more and more severe and associated with 
tarry stools. He has had to be very careful of diet. 
X-ray examination showed marked retention, ob- 
struction at pylorus, and lengthening and narrow- 
ing at the ring. Cholecystogram showed a small, 
dense, persistent shadow. Neutralization test re- 
vealed 120 cubic centimeters fasting residual with 
total acidity of 64. The acid solution was neutral- 
ized incompletely and slowly so that at the end of 2 
hours total acid was go and 200 cubic centimeters of 
fluid were still in the stomach. At operation, 8 days 
after admission, dense scarring at pylorus was 
found. The stomach was markedly dilated, and the 
gall bladder looked normal but was attached to the 
scarred pylorus. A gastro-enterostomy was per- 
formed, with good recovery. Five days after oper- 
ation a small tube was passed into the stomach and 
only 20 cubic centimeters of bile stained fasting 
residual was obtained with a total acidity of 20. 
The acid test meal was given and complete neutral- 
ization was effected within 60 minutes, at which time 
the stomach was empty. Every specimen was bile 
stained (Chart 3). Barium fill-up 2 weeks later 
showed a functioning stoma and no 6 hour retention. 

CasE 14. Janitor, aged 59 years. History of 
belching, pain, nausea, and vomiting after meals for 
past 2 years. Attacks have been getting worse 
although there were weeks of complete relief. Three 
weeks ago pain became more severe and vomiting 
occurred every day at 4 o’clock. Gastric analysis 
revealed 100 cubic centimeters of fasting residual 
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Chart 6. Case 16. Pyloric obstruction and gastro 
jejunal ulcer. Neutralization curves before and after 


operation. Presence of bile, B, in stomach is also shown. 


with total acidity of 35. X-ray examination showed 
marked retention and deformed duodenal cap with 
lengthening of pyloric ring. ‘The cholecystogram 
showed a normal shadow. Acid test meal showed 
marked delay in neutralization and _ prolonged 
emptying time (2% hours). Operation was _ per- 
formed 3 days after admission and a scarred pylorus 
was found. ‘The gall bladder was normal in appear 
ance. Gastro-enterostomy was performed with an 
uneventful recovery. The acid test meal 1o days 
after operation showed a more rapid rate of neu 
tralization which on subsequent tests several weeks 
later revealed an increasing improvement in this 
test (Chart 5). Barium fill-up 5 weeks after opera 
tion showed freely fuctioning gastro-enterostomy 
stoma but definite though slight gastric motor 
insufficiency; moderate gastrectasia persisting. 

Case 15. Laborer, aged 28 years. History meager. 
Pain and discomfort in epigastrium for several years. 
X-ray picture showed definite evidence of duodenal 
ulcer which was verified at operation. <A gastro- 
enterostomy was done with recovery but complicated 
by a moderate wound infection. ‘The acid test meal 
was given before operation and showed a prolonged 
emptying time and delayed neutralization (Chart 
1). The patient would allow no tests to be made 
after operation. 

CASE 16. Male, laborer, colored, aged 51 years. 
History of pain in epigastrium for past 2 years and 
of vomiting for past 2 months. ‘Thirteen years 
before he had had similar symptoms and a gastro- 
enterostomy was performed for pyloric stenosis due 
to duodenal ulcer. After freedom from pain for 7 
years, symptoms returned and X-ray examination 
showed a deformity at the stoma suggestive of 
gastrojejunal ulcer. Relief was obtained with die- 
tary care and gastric lavage until 2 years ago. On 
admission this time X-ray picture showed marked 
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Chart 7. Case 17 Duodenal ulcer, neutralization 
curves before and after gastro-enterostomy. Presence of 
bile, B, in stomach and decrease in acidity of fasting 
contents, F°. C., following operation is also indicated, 


retention, obstruction at pylorus, a non-functioning 
stoma, and a deformity in the pars pylorica sugges- 
tive of gastrojejunal ulcer. Neutralization test 2 
weeks later showed no fasting residual (vomitus of 
several hundred cubic centimeters recorded pre- 
vious to test). Neutralization was delayed (acidity 
reduced from 134 to only 94 in 2 hours) and empty- 
ing time prolonged. Four days later operation was 
performed. A gastro‘ejunal ulcer perforating into 
the mesocolon and pancreas was found. The pylorus 
was occluded by scar. The old stoma was resected, 
the jejunum was resutured, and a re-anastomosis of 
the stomach to the jejunum lower down was per- 
formed. Recovery was uneventful. ‘Ten days after 
operation the acid test meal was given. There were 
no fasting contents, the emptying time was rapid 
(60 minutes), and neutralization was complete. Bile 
was present in all samples (Chart 6). Clinical 
improvement has persisted for over a year and re 
peated examinations showed the same rapid neutral- 
ization, and X-ray examination shows a functioning 
stoma with no 6 hour retention. 

Case 17. Male, carpenter, aged 41 years. History 
of pain 2 to 3 hours after meals, relieved by food. 
Frequent tarry stools. Onset 7 years ago and 
becoming worse. X-ray examination 1% years 
before admission showed no 6 hour retention but a 
deformity of the duodenal cap. A dietary regimen 
was tried for over a year with no improvement. On 
admission X-ray picture showed marked 6 hour 
retention and a gross filling defect in duodenal cap 
causing obstruction. Cholecystogram was normal. 
The acid test meal was given and revealed too cubic 
centimeters of fasting contents with total acidity of 
so. There was a marked delay in neutralization and 
increase in length of emptying time. Operation 
was done 5 days later and showed an indurated 
ulcer at the pylorus causing obstruction. The gall 
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bladder was normal in appearance. A gastro-enter- 
ostomy was performed with uneventful recovery. 
Three months later the patient had gained 15 pounds 
in weight and was free of symptoms. Neutralization 
test showed an emptying time of 60 minutes and 
complete neutralization at the end of this time. 
Bile was present in every sample (Chart 7). Barium 
fill-up showed functioning stoma and no 6 hour 
retention. 

A note was made that ‘‘there seemed to be a 
mechanical obstruction at the proximal loop re- 
sulting in a marked churning phenomenon in the 
duodenum with constant regurgitation of contents 
into stomach.” This fits in with the specially rapid 
neutralization. The patient has been seen every 3 
months since operation for over 1 year and remains 
free of symptoms, and the gastric contents have 
remained hypo-acid. 
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HE increase in the incidence of carci- 

noma of the fundus of the uterus within 

the last few years has been noted by 
various writers. The same factors which have 
played a part, at least, in the increase in car- 
cinoma in general during the last decade apply 
to the increase in the number of cases of car- 
cinoma of the fundus of the uterus, namely: 
(1) increase in life expectancy, bringing a 
greater number to the ‘‘cancer age,” (2) in- 
creased knowledge among the laity of early 
symptoms of carcinoma of the uterus, and (3) 
the more frequent examinations of the pelvis 
and the more accurate diagnoses made by the 
family physician. 

Carcinoma of the fundus and carcinoma of 
the cervix occurred in a ratio of 1 to 3.4 ina 
series of 855 cases of carcinoma of the uterus 
reported by Mahle in rg19. Cullen reported 
carcinoma of the fundus in 25 per cent of 176 
cases of carcinoma of the uterus, and Graves, 
22 per cent in 550 cases; in most of the earlier 
textbooks it is stated that carcinoma occurs 
in the cervix eight to ten times as commonly 
as in the fundus. 

Carcinoma of the fundus of the uterus has 
been considered a disease of postmenopause 
life, but, as in cases of carcinoma elsewhere in 
the body, recent studies show a greater inci- 
dence in younger persons than was shown in 
earlier reports. Graves considered it “for the 
most part a disease of atrophy.”’ Three hun- 
dred and thirty-three cases of carcinoma of 
the fundus of the uterus in which operation 
was performed at The Mayo Clinic between 
the years 1907 and 1923 inclusive were stud- 
ied. Two hundred and eleven (63.36 per cent) 
of the 333 women had ceased to menstruate. 
One hundred and eighty-six (55.85 per cent) 
of this number were between the ages of 50 
and 59 years inclusive; 64 (19.21 per cent) 
were between the ages of 60 and 69 inclusive, 
and 13 were more than 70, the oldest patient 
being 77. ‘Thirty-five patients (10.51 per 
cent) were between the ages of 45 and 49 
years inclusive, and 35 (10.51 per cent) were 


less than 45, the youngest being 19. Thus it 
will be seen that carcinoma of the fundus of 
the uterus occurs in a fairly large number of 
women less than 50 years of age. 

Uterine myoma or polypi, acting as chronic 
irritation, may be an etiological factor (as is 
almost universally believed) in carcinoma of 
the body of the uterus, for in the group of 
cases presented here myoma was found during 
operation in 124 cases (37.23 per cent), and in 
12 (3.6 per cent) myomectomy had been per- 
formed previously. It is generally conceded 
that myoma of the uterus occurs in from to to 
12 per cent of all white women more than 35 
years of age. It would seem that the symp- 
toms are masked at times by myoma, as in 
those patients having symptoms for more 
than 5 years myoma occurred in 44 per cent, a 
considerably higher percentage than in those 
having symptoms for a shorter period. It 
would seem, too, that the myomata probably 
developed comparatively late in life, as 216 
(72.97 per cent) of the 296 married women had 
had children, and 14 (4.72 per cent) had had 
miscarriages. In 31 cases intra-uterine polypi 
were found at the time of hysterectomy, and 
in 17 cases (5 per cent) intra-uterine and cer- 
vical polypi had been removed previously. It 
would seem that polypi of the fundus, like 
those of the rectum, are prone to become 
malignant in contradistinction to the polypi 
of the cervical mucosa which rarely undergo 
carcinomatous change. In this series the car- 
cinoma was on a polypus in 25 cases (7.5 per 
cent). In 5 cases adenomyoma was found; in 
one of these the carcinoma was situated on the 
adenomyoma. 

Abnormal vaginal discharge, not bloody, 
was the first symptom noted in 41 Cases 
(12.31 per cent) and metrorrhagia and watery 
discharge occurred simultaneously as the first 
symptom in 47 cases (14.11 per cent). Metror- 
rhagia occurred in 283 (85 per cent) of the 333 
cases and was the first symptom noted by the 
patient in 212 cases (63.66 per cent). Eighty- 
one (66.39 per cent) of the 122 women who 


‘Read before a joint meeting of the Chicago Medical Society and the Chicago Council of Medical Women, Chicago, December 12, 1928 
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TABLE I.—SUMMARY OF DATA IN THREE HUNDRED SIX CASES IN WHICH A DEFINITE TIME 
OF ONSET OF SYMPTOMS WAS STATED 
Hysterectomy Per cent 
Lived - 
Less more | | 
Duration : Pa- | Average than th ae | | - , | Average 
of symp- | tients| age, fifty —— re a With | ith With eve oii "eS post- 
toms, years Hents | traced years years, a bee ng | Vaginal, a. Bw asso- cancer inion | a at pene | of opera- 
per cent yea S, pede | percent ‘yecaed ciated }on poly- oa cane | , ma ig- tive 
per cent | | myomas pus epor report nancy life, 
| years 
Less | 
than 1 144 126 55.40 3.8 60.30 76.22 | 23.77 15.8 | 34.02 15.0 §2.38 47.61 39.6 3.06 
1-2 70 60 55.02 16.6 66.00 77.14 | 22.85 21.6 30.00 | 10.0 | 58.33 41.66 | 31.6 3.85 
- | ee 3.5: 
3 34 8 59.17 3.5 64.28 85.29 14.70 | 42.8 | 41.70 | 50.00 | 50.00 42.8 3.590 
3-5 33 9 54.57 6.8 66.50 | 87.87 | 12.12 28.2 | 39.30 | | 48.27 | 51.72 | 37.8 | 4.36 
Over 5 5 3 56.68 4.3 56.52 88.00 12.00 43-4 44.00 | 8.6 43-47 56.52 | 47.8 | 4.20 


had not ceased to menstruate reported irregu- 
larity of the periods, and 40 (12.01 per cent) 
menstruated profusely. 

A patient giving a history of metrorrhagia 
or of an abnormal vaginal discharge should 
have a thorough examination to determine the 
cause of the symptoms before treatment is 
instituted. If palpation and visualization of 
the cervix do not show evidence of disease, and 
if the symptoms are rather indefinite, curet- 
tage for diagnosis should be done under anzs- 
thesia. If microscopic examination of the tis- 
sue removed shows the presence of carcinoma, 
hysterectomy should follow under the same 
anesthesia. Hysterectomy is better done 
without preliminary curettement and should 
be done in the face of negative curettage if the 
symptoms are definitely those of malignancy 
and the patient is a good surgical risk. Occa- 
sionally a small area of carcinoma in an early 
case is missed by the curette and a diagnosis of 
non-malignancy is made, to be corrected later 
by the clinical history of the patient. 

Before menopause a submucous myoma 
may cause metrorrhagia and in most instances 
hysterectomy is indicated rather than the use 
of radium. In The Mayo Clinic we feel that 
radium has not given satisfactory results in 
the treatment of submucous myoma. After 
the menopause, pyometritis may produce a 
foul and bloody discharge, usually more puru- 
lent than bloody, and the uterus is more often 
tender on palpation than if carcinoma is pres- 
ent. Currettement in such cases is contra- 
indicated; hysterectomy is the treatment of 
choice unless there is definite contra-indica- 


tion to operation. Occasionally a patient with 
hypertension will have metrorrhagia, but a 
diagnostic curettage should be done before 
the arteriosclerosis is assumed to be the cause 
of the metrorrhagia and the patient should 
be carefully watched; if the symptom does not 
disappear with lowering of the blood pressure 
operative procedures should be considered. A 
preliminary curettage was performed on 38 
patients, and 13 (34.21 per cent) died of re- 
currence and metastasis; 11 died within 5 
years after operation and 2 lived 5 and 6 
years respectively. Twelve patients were 
given intra-uterine radium treatment previous 
to hysterectomy. Five of the patients were 
poor surgical risks because of obesity or a 
heart lesion, and radium was given while the 
patient was being prepared for operation. 
Five patients had been given radium else- 
where a few months previous to the examina- 
tion and operation at the clinic. Two patients 
were given radium for uterine myoma, one 2 
years previous to the operation and one re- 
ceived two treatments 7 years and 2!4 years 
previously. 

Three hundred and six histories, in which 
the time of onset of symptoms was definitely 
stated, were studied to determine the relation- 
ship of the duration of symptoms, the exten- 
sion of the disease, the type of operation per- 
formed, and the postoperative duration of 
life. The result of this study is shown in 
Table I. It is interesting to note that 144 


(47.05 per cent) of the 306 patients sought 
medical advice during the first year of symp- 
toms, and it is also noted that a greater per- 
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DURATION OF LIFE AFTER HYSTERECTOMY FOR CARCINOMA OF THE 


CARCINOMA OF THE FUNDUS OF THE UTERUS 4§ 


FUNDUS OF 


THE UTERUS, 1907 TO 1923, INCLUSIVE 
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**Living at last report, 153 (53.1 per cent of 288). 


***Died from causes other than malignancy, 21 (15.5 per cent) of the 135 


*Cause of death unknown, r1 (8.14 per cent) of the 135 dead 


centage of these patients were less than 50 
years of age than in the other groups, and 
that the growth was considered grossly ex- 
tensive by the surgeon at operation in only 
15.8 per cent of the cases in the group, while 
in those in which symptoms had existed for 1 
or 2 years the growth was noted as extensive 
in 21.6 per cent. In those in which the symp- 
toms had existed for from 3 to 5 years, it was 
extensive in 28.2 per cent. In those in which 
symptoms had existed for more than 5 years 
the growth was extensive in 43.3 per cent. 
However, in the 126 patients traced, who 
had had symptoms for less than one year, 
60.3 per cent lived more than 5 years and 
39.6 per cent of the total number of this group 
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had died of malignancy at the time of the last 
report. Of those who had had symptoms more 
than 5 years 56.52 per cent lived more than 5 
years, 47.8 per cent of the entire group having 
died of malignancy at the time of the last 
report. 

It is difficult to explain the statistics of the 
second group of cases, in which symptoms had 
existed for from 1 to 2 years, since 66 per cent 
of the 60 patients traced lived more than 5 
years, and 41.66 per cent are dead, 31.6 per 
cent having died of malignancy at the time of 
the last report. The average postoperative 
life of those who died was 3.85 years. In the 
group of 28 patients traced of the 34 who had 
had symptoms from 2 to 3 years, a slightly 
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smaller percentage lived more than 5 years, 
and the average postoperative life of those 
who died was 3.59 years. In the group of 25 
patients traced of the 33 who had symptoms 
from 3 to 5 years, 66.5 per cent lived more 
than 5 years, and 51.72 per cent had died at 
the time of the last report. Thirty-seven and 
eight tenths per cent died of malignancy and 
the average duration of postoperative life was 
4.360 years, an increase over the postopera- 
tive life of those having had symptoms for a 
shorter time. In the group of 23 patients 
traced of the 25 who had had symptoms for 
more than 5 years, 56.52 per cent lived more 
than 5 years and 56.52 per cent were dead at 
the time of the last report; 47.8 per cent (more 
than in any other group of shorter duration of 
symptoms) died of malignancy and in this 
group the postoperative life was 4.2 years, 
longer than among those having had symp- 
toms for less than 3 years. 

An attempt has not been made in this study 
to determine the grades of malignancy, ac- 
cording to MacCarty and Broders. Mahle, in 
1919, showed that there was a constant rela- 
tionship between the grade of malignancy and 
the postoperative life, which probably would 
explain the short postoperative life of those 
patients who had had symptoms for the short- 
est length of time. The disease was considered 
grossly extensive by the surgeon at operation 
in 77 cases (23.12 per cent), the ovaries being 
involved in 26 cases and the tubes in 4. 

It is impossible to determine the influence 
which the use of radium and roentgen-ray 
may have had on postoperative mortality and 
length of life, as it has not been used as a rou- 
tine postoperative treatment but only in those 
cases in which the growth was found to be ex- 
tensive at the time of operation. In 1 group 
only have the patients treated with radium 
and roentgen-ray outlived those not treated. 
These were the patients who had had symptoms 
for 2 and 3 years; 30.7 per cent died who had 
received radium treatment and 44.4 per cent 
of those not treated died. 

The largest number of patients who died of 
recurrence died during the first 3 years after 
operation. A number of patients had recur- 
rence after the fifth year, so it is suggested 
that the term “five-year arrested cases’ be 


used rather than “five-year cures.” In the 
group of 333 patients operated on there were 
18 postoperative deaths, an operative mor- 
tality of 5.4 per cent. Two deaths were due to 
pulmonary embolism. Of the 333 patients 288 
were traced. One hundred and eighty-four 
(63.88 per cent) lived more than 5 years. Of 
the 172 heard from who had been operated on 
10 years or more previously, 76 (44.18 per 
cent) lived 10 years, and of the 79 heard from 
who had been operated on 15 years or more 
previously 23 (29.11 per cent) lived fifteen 
years. One hundred and fifty-three patients 
of the total 288 heard from (53.1 per cent) are 
still living, all more than 5 years after opera- 
tion. Of the 103 who died of the original dis- 
ease, 63 died of local recurrence and 32 died of 
abdominal and other metastasis; in 8 there 
was metastatic lymphatic involvement as well 
as local recurrence. Twenty-one died of causes 
other than malignancy and in eleven the cause 
of death is not known. Table IT gives in detail 
the postoperative results in the entire group of 
288 patients heard from. 

The postoperative results in cases of car- 
cinoma of the fundus of the uterus have 
always been considered more encouraging 
than those following operation for malignant 
growth in the other commonly affected organs. 
Rankin, in 1927, reported the results follow- 
ing operation in 305 cases of carcinoma of the 
rectum and rectosigmoid; 103 (35.7 per cent) 
of the patients lived 5 years alter operation. 
Eusterman found that of 222 patients heard 
from following operation for carcinoma of the 
stomach, 56 (25.22 per cent) lived 5 years. In 
827 cases of carcinoma of the breast with 
lymphatic involvement in which operation 
was performed Harrington found that 25.75 
per cent of patients lived 5 years, and of the 
430 patients without lymphatic involvement 
67.44 per cent lived 5 years. Thus in both 
groups five-year arrested cases were ob- 
tained in 4o per cent. 

In view of the foregoing data the 63.88 per 
cent of five-year arrested cases bears out the 
frequently made statement that better re- 
sults are obtained following operation for car- 
cinoma of the fundus of the uterus than fol- 
lowing operation on carcinoma of other com- 
monly affected organs. This is probably due 
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to the protection afforded by the uterine mus- 
cle, which renders the growth less accessible 
to the lymphatics and explains the fact that 70 
per cent of the patients who died of malig- 
nancy had local recurrence rather than me- 
tastatic malignancy. 

Radium and roentgen-rays have been used 
at The Mayo Clinic for only a small number of 
patients who were poor surgical risks and the 
results have been poor. If radium is used in 
amounts sufficient to destroy the carcinoma, 
ulceration of the healthy endometrium occurs 
and the mucosa of the bladder may be affected 
also. 

CONCLUSIONS 

1. Although carcinoma of the fundus oc- 
curs most commonly after the menopause it is 
fairly common in women less than 45 years of 
age, having occurred in 10.51 per cent of the 
cases in the series reported. 

2. Metrorrhagia was the most common 
symptom and was the first symptom noted by 
63.66 per cent of the patients in this series. 


. 
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3. Uterine myoma occurs more than three 
times as often in women with carcinoma of the 
fundus of the uterus as in women without 
carcinoma of the fundus of the uterus. The 
symptoms may be attributed to the myoma 
and may cause a delay in the making of a 
diagnosis of malignancy. 

4. Every patient having metrorrhagia or 
an abnormal vaginai discharge should be ex- 
amined thoroughly to determine the cause of 
symptoms irrespective of age, and if the 
symptoms warrant it and the patient is not a 
poor surgical risk, hysterectomy should be 
done even if malignancy is not found by 
curettement. 

5. The greatest number of the patients who 
died following operation for carcinoma of the 
fundus died during the first 3 years of local 
recurrence. 

6. More five-year arrested cases result from 
operation for carcinoma of the fundus of the 
uterus than from operation for carcinoma in 
other commonly affected organs. 
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N a recent paper we have reported a 

series of 52 cases suffering largely from 
A acute abdominal conditions in which the 
chloride in the blood was low. We compared 
a series of untreated or inadequately treated 
cases with a series in which an attempt was 
made by treatment with intravenous injec- 
tions of hypertonic sodium chloride to restore 
the blood chlorides to normal. ‘The untreated 
series was divided into two groups: those with 
the chlorides above 260 milligrams' and those 
with the chlorides below 260 milligrams. In 
the latter group of patients who were un- 
treated by hypertonic salt solution the mor- 
tality was three times that of the group with 
the blood chlorides above 260 milligrams. 
Apparently the patients with the milder 
degree of toxemia were able to control it 
spontaneously without any other therapeutic 
assistance. We also reported a number of 
cases with chlorides below 260 milligrams 
treated with intravenous injections of hyper- 
tonic sodium chloride and glucose with very 
favorable results and discussed the rationale 
of this form of therapy. At this time we did 
not have enough patients to compare statis- 
tically the mortality of the treated and the 
untreated cases. Now we wish to publish a 
larger series with low blood chlorides which 
will give us ample material to compare statis- 
tically the reduction in mortality under treat- 
ment. From the list of treated cases in the 
preceding paper we have taken 8 in which 
abdominal lesions were present together with 
a chloride of less than 260 milligrams and in 
which the patients received adequate treat- 
ment by the methods previously described. 
‘To these we have added 22 further cases with 
chlorides below 260 milligrams which were 
properly treated. During the period of this 
study, the operating surgical personnel of the 


' Chlorides done on filtrate of whole blood by Whitehorn method and 
calculated as chloride (normal limits, between 400 and 500 milligrams). 





hospital and the surgical resident were un- 
changed, and the only alteration made in the 
treatment of this group of patients was the 
introduction of the frequent intravenous use 
of hypertonic solutions of sodium chloride and 
glucose. 

The results of this form of therapy are 
shown in ‘Table I. When all the cases in the 
series are considered, it is apparent that in 
the untreated cases the mortality rose from 
25 to 50 per cent as the chloride content of 
the blood fell below 260 milligrams; while the 
mortality in the treated cases in which the 
chloride content was below 260 milligrams 
was reduced from 50 to 30 per cent as com- 
pared with the untreated cases. We did not 
feel that this statement of the situation told 
the whole story, however, since a number of 
patients died of such conditions as broncho- 
pneumonia or cardiac failure. Although 
these were undoubtedly precipitated by the 
low general resistance of the patient, they 
were not directly concerned with the ab- 
dominal lesion. In addition, a number of 
general medical cases, such as encephalitis, 
bichloride poisoning, and so on, were included 
both in the patients living and the patients 
dead. 

This leaves us a group of 77 patients, and 
this corrected mortality (Table I) shows still 
more strikingly the improvement brought 
about by the use of hypertonic sodium 
chloride solution. In the untreated cases 
with chlorides above 260 milligrams, there is 
only a 10 per cent mortality which rises five- 
fold to 52 per cent as the chloride content of 
the blood falls below 260 milligrams. But 
proper treatment of this toxic group of pa- 
tients reduced the mortality from 52 per cent 
to 22 per cent, or more than half. In other 
words, out of every 100 deaths under the old 
methods of treatment about 60 cannot be 
prevented. 
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TABLE I.—MORTALITY IN CONDITIONS 
WITH LOW BLOOD CHLORIDES 


Total Mortality 

Untreated above 260 mgm. cases Deaths per cent 

Uncorrected... .. ee 7 25 

OOM, ois ansarrae ve ae | 2 10 
Untreated below 260 mgm. 

RPMIOIINION «o.5 o-0eo0sweveneses 32 16 50 

se ee ee eee 23 12 52 
Treated below 260 mgm. 

SN ids aS datkn se ac wiv ores 30 9 30 

Corrected 27 6 22 


Total cases uncorrected: go, 
Total cases corrected: 71. 


We have been a little uncertain just what 
procedure to advise in treating patients who 
are usually considered as surgical emer- 
gencies; that is, whether it is best to operate 
immediately and treat the toxwmia after- 

yard, or whether it is preferable to defer 
operation for a few hours and thus attempt, 
at least, in part to control the symptoms. 
We are, gradually accumulating material on 
this point, but we do not feel that as yet we 
have sufficient data for a final decision. In 
the case of patients with ruptured appendix 
and general peritonitis, we have noted a 
tendency among the surgeons in charge to 
delay operation for a few hours for medical 
management, if a definite diagnosis of rupture 
has been made. Our experience with cases of 
acute intestinal obstruction is that the mor 
tality of these cases is arranged according to 
the number of hours of pre-operative medical 
treatment. The greatest percentage of re 
coveries occurs in the patients who are not 
operated upon immediately, but who are 
given a few hours of preparation. 

As a rule, the fall in chlorides roughly 
parallels the severity of the toxemia. ‘This is 
not always the case, and the patient may 
occasionally show little toxawmia clinically 
with a low chloride. One of the cases reported 
is a marked example of this. After operation 
for the relief of intestinal obstruction, the 
patient continued to show a marked alkalosis, 
although her clinical condition was extremely 
satisfactory and she was therefore given no 
further intravenous treatment. We _ have 
noted a tendency in this group toward a very 
rapid clinical change for the worse and if 
treatment is not instituted, observation of the 
condition of the patient should be very close 


TABLE II.—-COMPARISON OF CARBON DIOXIDE 
CAPACITY AND CHLORIDE IN BLOOD 


The areas enclosed within the rules represent the normal values. The 
numbers represent the number of cases falling into the range of each 
square. This table shows that as the chloride falls there may be no 
change in acid base equilibrium, an acidosis or an alkalosis. There are 
nearly as many cases of mild acidosis as there are of alkalosis. 
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and frequent. Of course, such an attitude 
will result in the giving of intravenous medi- 
cation occasionally to those who might not 
be in need of it, but it should in general tend 
to lower the mortality. 

We find since our first paper that we are 
abandoning almost entirely the 1 and 2 per 
cent sodium chloride solutions and are prac- 
tically always using solutions of 5 and 10 
per cent sodium chloride in to per cent glu- 
cose. In all of our series of intravenous in- 
jections, we have had only one reaction 
and this was not severe. Our only pre- 
cautions are to insist that the water used in 
making solutions must be freshly distilled 
and that no solution should be kept longer 
than 3 days. We do not insist on triply dis- 
tilled water as do some surgeons. 

We have now accumulated sufficient chemi 
cal data to have some idea as to the inter- 
relationships between the non-protein ni- 
trogen, chloride, and carbon dioxide capacity 
in this type of case. ‘This material is par- 
tially presented in Table Il. We _ have 
studied the relationship between the blood 
chlorides and the non-protein nitrogen in 165 
cases and have found that as the chlorides 
fall the non-protein nitrogen may remain 
normal or be elevated. ‘Thus the chloride is 
a more delicate indicator of the presence of 
the toxemia than the non-protein nitrogen 
which represents more nearly an end stage. 
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A study of Table LI shows the relation ex- 
isting between the blood chlorides and the 
carbon dioxide capacity in 100 cases. It will 
be seen that as the chloride falls the acid-base 
equilibrium may be undisturbed or that 
either an alkalosis or an acidosis may exist. 
In fact, almost as many cases show a moderate 
acidosis as show an alkalosis. This is some- 
what contrary to the impression gained by 
reading the literature that has appeared on 
the subject, which emphasizes the factor of 
alkalosis. 

We have also noted that practically all the 
cases of alkalosis occur with non-protein 
nitrogen that is normal or nearly normal and 
that nearly all the cases of acidosis occur as 
the non-protein riitrogen rises. 

An analysis of the literature on the chemical 
aspects of this question suggests the following 
explanation of these events. Many other 
factors than those discussed are certainly 
operative, however. The primary fate of the 
blood chloride is unknown. Vomiting due to 
the loss of hydrochloric acid certainly accen- 
tuates its fall. It has been claimed that even 
if vomiting does not occur, there is sufficient 
gastric dilatation with residual gastric con- 
tents to account for the chloride loss. In one 
of the cases of our series, there was a low 
chloride content with alkalosis without vomit- 
ing in which aspiration shortly after the blood 
test showed no residuum. We have seen a 
similar condition in a uremic patient with 
extremely low chlorides in the blood. What- 
ever may be the cause, the disappearance of 
chloride leads to an excess of free base in the 
blood. This is apparently compensated for 
by a retention of carbon dioxide as carbonate. 
Thus, instead of sodium and_ potassium 
chloride in the blood, we have a substitution 
of sodium and potassium carbonate. This 
again is not the only factor causing a rise in 
carbon dioxide capacity, since analysis of 
the blood shows that there is not a milliquiva- 
lent replacement of the chloride ion by car- 
bonate ion. In uremia with nitrogen reten- 
tion there is a tendency to acidosis, due 
mainly to a retention of acid radicles such as 
sulphate and phosphate by the kidney. Ap- 
parently, similar factors are present here, 
since as the non-protein nitrogen in the blood 





rises the carbon dioxide capacity falls from 
the level of alkalosis to normal or even below 
normal with the production of acidosis. It 
would seem, then, that the fall in chloride is 
the primary feature and this in some manner 
tends to cause a rise in carbonate and a rise 
in non-protein nitrogen, but as the non- 
protein nitrogen rises, conditions are changed 
so that there is a tendency to lower the bi- 
carbonate of the blood. The actual amount 
of bicarbonate present at any given moment, 
therefore, will be the resultant of these two 
opposing groups of factors. 

Much chemical work of this type was essen- 
tial in working out this series of cases. It 
remains to be seen if this cannot be con- 
siderably simplified, so that the principles 
described above can be more easily applied 
in the treatment of patients in institutions 
where so much laboratory work is not easily 
available. As we have shown, the chloride is 
the most delicate of the 3 tests, and for this 
reason alone should be given preference to 
the others. So far as the treatment of the 
patient is concerned, the determination of the 
non-protein nitrogen is of little importance, 
since it is only an indication for forcing fluids 
and giving an adequate amount of glucose, 
steps which should have been taken in any 
event. Hence, this test can be omitted with 
little loss. The treatment with chloride alone 
is sufficient to relieve an alkalosis in most 
cases. If an acidosis is present, it is nearly 
always mild and disappears when the non- 
protein nitrogen returns to normal under 
treatment. Hence, the determination of the 
chloride alone will be sufficiently accurate for 
outlining treatment. The method of White- 
horn is simple and can be done in any labo- 
ratory which is equipped to do blood sugar 
tests. In fact, it is done with the same 
Folin-wu protein free filtrate. The volu- 
metric standards can be purchased by the 
small hospital laboratory, instead of being 
made there, if necessary. In the case of 
patients not in the hospital, or where no 
facilities are available for blood chemistry, 
even the chloride determination can be dis- 
pensed with. Our series of cases clearly 
shows that patients with abdominal lesions 
showing the clinical signs of toxemia de- 
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scribed in our preceding paper almost in- 
variably show a low chloride content in the 
blood. In case of doubt, then, it is perfectly 
safe to give such intravenous injections when 
the toxemia is clinically present. It will do 
no harm and may place the patient on the 
road to recovery. Since, from the emergency 
standpoint, the administration of salt is more 
important than the administration of glucose, 
in an urgent case the physician could boil up 
from 5 to 10 tablespoonfuls of table salt in a 
quart of distilled water, or even tap water, 
on the kitchen stove, give it intravenously, 
and be almost as scientific as his more favored 
professional brother with adequate hospital 
facilities. 

We wish to emphasize again that all of 
these cases have been accumulated in less 
than 18 months in a hospital of less than 300 
beds. We feel, therefore, that this syndrome is 
much more common than is generally supposed 
and is being overlooked in many places. 
Since proper therapy in this group of pa- 
tients results in such a marked reduction in 
surgical mortality, it is advisable for every 
physician to be on the lookout for the mani- 
festations of this syndrome in- his own 
patients. 

SUMMARY 

1. A series of go patients with low blood 
chlorides, associated in most cases with acute 
abdominal lesions, is reported. The treatment 
of these patients with hypertonic salt solution 
intravenously has reduced the operative 
mortality more than one-half. 

2. In acute cases, such as ruptured appen- 
dix with general peritonitis and acute in- 
testinal obstruction, there is accumulating 
evidence to show that the mortality is reduced 
by giving the patient a course of pre-operative 
medical treatment, rather than operating 
immediately. 

3. The fall in blood chloride usually 
parallels the severity of the toxemia, but 
this is not always the case, since some patients 
may have a considerable fall without much 
clinical evidence of toxemia. 

4. A comparison of the chemical tests in 
this group for chloride, non-protein nitrogen, 
and carbon dioxide capacity has been made. 
The chloride is the most delicate indication 


SI 


of the toxemia and may or may not be accom- 
panied by a rise in non-protein nitrogen. 
The carbon dioxide capacity tends to rise 
until the rise in non-protein nitrogen occurs, 
when it begins to fall, often resulting in an 
acidosis rather than an alkalosis. 

5. For practical therapeutic purposes, the 
laboratory work can be abridged so that only 
the blood chloride estimation is used, or 
intravenous medication may safely be given 
in the presence of clinical signs of the toxemia 
without resort to the laboratory at all. 

6. This large series of cases was collected 
from a small hospital in a short period of 
time; hence, we feel that this syndrome is 
being generally overlooked. 


SUMMARY OF LIVING 
BLOOD CHLORIDE 
SIXTY MILLIGRAMS 
CasE 1. Male, white, aged 45 years, admitted to 
hospital September 19, 1927. Diagnosis: perforated 
duodenal ulcer with general peritonitis, of 24 hours’ 
duration. Immediate operation, consisting of 
closure of perforation and drainage, was done. 
Postoperative treatment: lavage, enemas, and 
intravenous injections of 500 cubic centimeters of 
10 per cent sodium chloride and 1o per cent glucose 
were given daily for 3 days. 


TREATED 
BELOW 


CASES WITH 
TWO HUNDRED 


BLOOD CHEMISTRY 


Cl. CO? N.P.N 

mgm. vols. % mgm. 
MCN Sia hae ace a a 270 56 20 
Qn 90... rccceceececces 2° 260 56 35 
MEN etd ce cab aaee sie RA 300 S3 35 


Cask 2. Male, colored, aged 26 years, was ad- 
mitted to the hospital September 17, 1927. Diag- 
nosis: perforated duodenal ulcer with peritonitis, of 
36 hours’ duration. Pre-operative treatment: in- 
travenous injection of 500 cubic centimeters of 5 
per cent sodium chloride and 10 per cent glucose. 
Operation a few hours later: closure of perforation 
and drainage. Postoperative care: intravenous in- 
jection of 500 cubic centimeters of 5 per cent sodium 
chloride and 10 per cent glucose for 3 days. 


BLOOD CHEMISTRY 


Cl. CO? N.P.N 

mgm. vols. % mgm. 
On-t7.. ; ‘ oes 245 . 32 
Ne eres ear ara 290 58 41 
POR hie saree es Heese 290 60 32 
ee) ee ee eee a gif , 300 oe 30 
MN ck tes eee rr 280 i 31 
a. Sie ee er aie 205 e 35 

CASE 3. Female, white, aged 26 years, was ad- 


mitted to the hospital May 6, 1927. Diagnosis: 
carcinoma of the ovary with general carcinomatosis. 
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Exploratory laparotomy was done and the abdomen 
closed without drainage. Following operation pa- 
tient began to suffer with distention, nausea, and 
vomiting. Postoperative treatment consisted in 
lavage, enemas, and the intravenous injection of 450 
cubic centimeters of 2 per cent sodium chloride and 
10 per cent glucose, daily for 3 days. 

BLOOD CHEMISTRY 


Cl CO N.P.N 
mgm vols. % mem 
3;-y 250 80 56 
5-13 vere 260 68 41 
17 er er 270 73 30 
Case 4. Male, white, aged 62 years, was admitted 


to the hospital September 28, 1927. Diagnosis: 
duodenal ulcer. Operation: posterior gastro- 
enterostomy. ‘Ten days after operation patient 
began to vomit large amounts of greenish material. 
Stomach lavage was begun and intravenous injec- 
tions of 500 cubic centimeters of 5 per cent sodium 
chloride and 10 per cent glucose were given daily for 
3 days. Second operation: release of adhesions which 
were causing obstruction of the distal loop. A 
Murphy button was inserted between distal and 
proximal loops. Injections of 500 cubic centimeters 
of solutions named were given daily for 4 days. 


BLOOD CHEMISTRY 


cl CO? -N.P.N 
mgm vols. % mem 
10-12 240 ; 35 
10-13 : ; 240 69 42 
10-14.. 205 2 38 
10-15 300 . 24 


CasE 5. Male, white, aged 32 years,-was admitted 
to hospital June 30, 1927. Diagnosis: intestinal 
obstruction due to postoperative adhesions. Pre- 
operative care: lavage, enemas, and intravenous in- 
jections of 500 cubic centimeters of 5 per cent sodium 
chloride and 10 per cent glucose. Operation to 
relieve the obstructions was done a few hours later. 
Intravenous medication was continued daily for 4 
days. 


BLOOD CHEMISTRY 
Cl CO? N.P.N 
mgm vols. % mgm. 
poe 255 7° 39 
7-2 290 
pe 290 
7~4 280 . 
oe 325 ; 34 


Case 6. Male, white, aged 58 years, was admitted 
te hospital October 28, 1927. Diagnosis: intestinal 
obstruction, postoperative adhesions. Pre-operative 
care consisted in lavage, enemas, and two injections 
intravenously of 500 cubic centimeters each of 10 
per cent sodium chloride and 1o per cent glucose 
solutions. At operation the obstruction was re- 
leased. The patient was given daily injections of 
500 cubic centimeters of the solution named. 


BLOOD CHEMISTRY 
Cl. co: N.P.N 
mgm vols. % mgm 
10-28.... 210 88 67 
1) ere 280 68 21 
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CasE 7. Male, white, aged 8 years, was admitted 
to hospital June 21, 1927. Diagnosis: ruptured 
appendix with general peritonitis. He was operated 
upon at once. Twenty-four hours after operation 
the patient became distended, vomited large 
amounts, and was very toxic. Treatment consisted 
of lavage and enemas, and intravenous medication 
was started, 400 cubic centimeters of 5 per cent 
sodium chloride and 10 per cent glucose being given 
daily for 3 days. 

BLOOD CHEMISTRY 


Cl. CO! N.P.N 

mgm. vols. % mgm. 
Day of vomiting............ 215 ne 5° 
After treatment 300......... 300 a 24 


CasE 8. Male, white, aged 61 years, was admitted 
to hospital October 20, 1927. Diagnosis: strangu- 
lated femoral hernia of 17 hours’ duration. Pre- 
operative treatment consisted in lavage, enemas, 
and two intravenous injections of 500 cubic centi- 
meters of 5 per cent sodium chloride and tro per cent 
glucose solution. Operation: reduction of hernia. 
Patient developed an ileus after operation. He was 
given intravenous injections of the solutions named, 
500 cubic centimeters twice a day for 3 days. 


BLOOD CHEMISTRY 


Cl. CO? N.P.N. 

mgm. vols. % mgm. 
Se ar ee rt eRe es 250 a 60 
Cele} ee ; 270 04 49 
ee | CCPPEEE ETE PELE EE Ee 240 58 41 


The cases mentioned are selected from a 
large series and show the changes in the blood 
chemistry produced by toxzemias of intestinal 
origin and how such toxemias can be con- 
trolled by intravenous medication of glucose 
and sodium chloride. The best results ob- 
tained in dealing with such cases depend 
largely upon (1) repeated stomach lavage, 
(2) enemas, (3) the patient being allowed 
nothing by mouth, and (4) the intravenous 
injection of sodium chloride and glucose, the 
strength of the solutions depending largely 
upon the severity of the toxemia; for most 
cases 5 per cent sodium chloride and 10 per 
cent glucose in 500 cubic centimeter quanti- 
ties, repeated as often as necessary. 


SUMMARY OF THREE FATAL TREATED CASES 
WITH BLOOD CHLORIDE BELOW TWO HUN- 
DRED SIXTY MILLIGRAMS 


CasE 1. Male, white, aged 32 years, was admitted 
to the hospital April 15, 1927. Diagnosis: gunshot 
wound of abdomen with perforation of small intes- 
tine and bladder. Immediate operation was done, 
consisting in resection of portion of small intestine, 
closure of bladder, and abdominal drainage. Patient 
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developed an ileus and peritonitis, the abdomen 
became distended, and he vomited. Lavage and 
enemas were given and intravenous medication was 
started. Five hundred cubic centimeters of 10 per 
cent sodium chloride and 10 per cent glucose were 


given twice a day for 4 days. Patient died of 
peritonitis. 
BLOOD CHEMISTRY 
Cl. CO? N.P.N. 
mgm. vols. % mgm. 
PO Eee er ; 225 70 413 
3 to 8 days later. . eee 230 59 31 


CASE 2. Male, white, aged 28 years, was admitted 
September 7, 1927. Diagnosis: ruptured appendix 
with general peritonitis. Immediate operation con- 
sisted in appendectomy and drainage. Injections of 
500 cubic centimeters of 5 per cent sodium chloride 
and 10 per cent glucose were given intravenously 
daily for 3 days. ‘Two days after operation patient 
showed signs of obstruction and an enterostomy was 
done. Intravenous medication was continued but 
the patient died 2 days later. 


BLOOD CHEMISTRY 


cl COt N.PN 

mgm vols.°¢ mgm 
ee SECT E ; 225 56 37 
9-9 (obstruction)........... 250 70 32 
g-10 (day of death).......... 280 60 50 


CasE 3. Female, white, aged 58 years, was ad- 
mitted to hospital May 31, 1927. Diagnosis: in- 
testinal obstruction due to a large gall stone. She 


mn 
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was given the usual pre-operative treatment: 
lavage, enemas, and one injection of 5 per cent 
sodium chloride and 10 per cent glucose, 500 cubic 
centimeters. Operation: removal of gall stone from 
intestine. Intravenous medication was continued 
for 3 days—soo cubic centimeters of solutions 
named, twice daily. Patient developed a marked 
ileus and enterostomy was done under local anas- 
thesia. She died a few hours after operation. 


BLOG.) CHEMISTRY 


cl CO? N.P.N 

mgm. vols. °% mgm 
POs eae aren Goats eee ; 280 52 
| 300 SI 


We have other cases that could be reported 
in this group which would show that at the 
time of death, the toxemia was under control 
by intravenous medication of glucose and 
sodium chloride, as shown by the blood 
chemistry, and that death was produced by 
other contributory factors. The few cases 
reported are selected from a large series. 
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THE HEART 


IN SURGERY 


AN ANALYSIS OF THE RESULTS OF SURGERY ON CARDIAC PATIENTS DURING THE Past TEN YEARS 
AT THE MASSACHUSETTS GENERAL HospItTAL! 


HOWARD B. SPRAGUE, M.D., Boston, MASSACHUSETTS 


IY NHERE is, no doubt, a persistent differ- 
ence of opinion between the surgeon and 
the internist about theimportance of the 

heart in surgery. The reason for this is, I be- 
lieve, simple but in need of honest discussion. 
It rests upon the following facts. In the first 
place, cessation of the heart beat is the condi- 
tion most easily discovered at the moment of 
death. It is assumed, therefore, that some- 
thing is wrong with the heart whenever death 
occurs. Yet, in an experimental animal, the 
heart, after its beating has been inhibited by 
toxic substances introduced into the circula- 
tion, can be isolated and made to beat again 
for hours with a proper perfusate. Second, the 
surgeon is apt to emphasize heart weakness 
and failure as an explanation of operative 
mortality, when the real cause may be surgical 
shock, haemorrhage, sepsis, pneumonia, peri- 
tonitis, or the result of anwsthesia. Lastly, 
the internist makes dogmatic statements 
about the condition of the heart and tends to 
forget that the mechanisms involved in the 
failure and death of certain types of diseased 
hearts in man—notably the heart in hyper- 
tension—are totally unknown. 

The situation, therefore, is that the internist 
believes he can diagnose heart disease in life 
but can state only in a general way the pa- 
tient’s chances under operation, while the 
surgeon may deny his ability to discover 
heart disease while the patient is alive but 
often confidently makes such a diagnosis if 
the patient dies. 

It is not my intention to discuss the 
whole subject of the heart in surgery, for I feel 
that it has been well done in recent years. 
The conclusions of those who have considered 
this question are mainly these: 

1. The heart cannot be considered apart 
from the vasomotor system. 

2. The ability of the patient to carry on 
his daily activities without symptoms usually 
tells more about his myocardial power than 


can be discovered on examination of his 
heart. 

3. No type of heart disease is, per se, a 
contra-indication to necessary surgery. 

4. Congestive heart failure greatly in- 
creases the danger of complications and the 
mortality from surgery. 

5. Medical treatment of a failing heart be- 
fore operation in some cases may convert a 
poor surgical risk into a relatively good one. 

6. Obese and chronically septic cases are 
poor risks for surgery. 

7. The behavior of the respiration, pulse, 
and blood pressure during and after operation 
is the best clinical guide to both internist and 
surgeon. 

8. Other things being equal, the skill of the 
anesthetist and the surgeon is often the de- 
termining factor in assessing to the cardiac 
the risk of surgical procedures. 

I am presenting here an analysis of the 
fate of proved cardiacs who have undergone 
surgery in this hospital in the 10 years prior 
to January 1, 1928. The data were obtained 
from a study of the records of all patients who, 
during this period, were discharged from sur- 
gical services with a diagnosis of heart 
disease. For the figures of the past 4 years I 
have also studied the reports of deaths on 
surgical services reported at the staff meet- 
ings. A fair number have probably eluded the 
search for various reasons, such as the fact 
that milder grades of heart disease are recog- 
nized more readily on medical than on surgical 
services. However, most of those with frank 
heart disease are undoubtedly included. 

Of 284 such cardiac patients, 170 were 
selected for study. All but 21 of these pa- 
tients were seen by medical consultants; 38 
were seen by the cardiac service. Sixty-eight 
others were discharged without operation, 
because of a change in diagnosis, a mistaken 
admission to a surgical service, refusal of 
operation, and, rarely, because of the cardiac 


1Read before the Clinical Congress of the American College of Surgeons, Massachusetts General Hospital, Boston, October 8, 1928. 
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status or other medical contra-indication. 
Forty-six were discarded because of insuffi- 
cient evidence of heart disease, except such 
conditions as terminal pericarditis in septic 
cases or transient arrhythmias. 

The postoperative course of these 170 cases 
(84 males and 86 females) has been reviewed 
to discover, if possible, what types of cardiac 
disease influence prognosis. They have been 
studied under etiological classifications and 
functional diagnoses in the cases of auricular 
fibrillation, heart block, and angina pectoris. 

One hundred and ninety-two operations 
were performed on the total group of 170 pa- 
tients. The anesthetic was ether in 86 cases, 
local novocain in 44 cases, nitrous oxide and 
oxygen in 21, ethylene gas in 17, spinal novo- 
cain in 8, sacral novocain in 5, and different 
combinations in 11 cases. I can find no sig- 
nificant correlation between the type of anas- 
thesia and mortality in this series or between 
the mortality and the pre-operative blood 
pressure. It is worth noting that no patient 
died during or following operation from cere- 
bral haemorrhage although 19 had a systolic 
blood pressure of over 200 millimeters Hg. 

In any consideration of death from heart 
disease, one must start with the statement 
that demonstrable heart failure takes only 
two main forms: congestive, with dyspnoea, 
orthopnoea, cyanosis, hepatic and pulmonary 
engorgement, and cedema; or anginal, with 
substernal oppression or other manifestation 
of angina pectoris, or by the allied conditions 
of pulmonary cedema or cardiac asthma. In 
general, a pronounced fall in blood pressure, 
pallor, cold sweat, and tachycardia (in the 
absence of coronary occlusion) is more apt 
to be a vasomotor disturbance or an evidence 
of shock or hemorrhage. Rarely the onset of 
such arrhythmias as auricular fibrillation, 
auricular flutter, or paroxysmal tachycardia 
in an already weakened heart may give this 
picture. It is the picture of a heart with too 
little rather than too much blood to pump, 
but has often been incorrectly ascribed to 
“acute dilatation of the heart.”’ 


SUDDEN DEATH DURING OPERATION 


Of the 170 patients in this series 42 died 
during or following operation (24 males and 


THE HEART IN SURGERY 55 


18 females), a gross mortality of 24.7 per cent, 
but only 5 patients died suddenly on the 
operating table. One of these was a man of 
52 operated on by mistake for perforated 
viscus in the throes of what must have been a 
coronary thrombosis; 1, a man of 37 with 
syphilitic aortitis and angina pectoris, under- 
going a cervical sympathectomy; 1, an obese 
colored woman of 42 with a fibroid uterus of 
football size adherent to the sigmoid, cardiac 
enlargement, and acute myocardial degenera- 
tion and pulmonary cedema at autopsy; an- 
other was a negress of 23 with chronic rheu- 
matic disease of mitral and aortic valves and 
adherent pericardium who died during the 
induction of ether anesthesia before tonsil- 
lectomy was begun; and the last was a woman 
of 54 with hypertension and marked obstruc- 
tive jaundice from carcinoma of the pancreas 
who died following a marked slowing of the 
heart rate during an ethylene anesthesia for 
cholecystgastrostomy. 

The relative infrequency of death from 
heart disease during operation is further em- 
phasized by a survey of 20 other cases of un- 
expected death under anesthesia occurring in 
this hospital in the past 5 years. In but one of 
these cases (a child of 5 years of age) was there 
known heart disease present. No adequate 
cause for death was found in 10 cases that 
came to autopsy. Six operations were tonsil- 
lectomies on 4 children under 5 years of age, 
1 girl of 19, and 1 woman of 35. Fifteen pa- 
tients were 40 years of age or younger and the 
oldest was a man of 60 undergoing resection 
of the second and third trigeminal nerve roots 
for carcinoma of the tonsillar fossa. Fourteen 
were having ether, and 1 each cocain plus 
novocain, novocain alone, nitrous oxide gas 
and oxygen, nitrous oxide gas, oxygen and 
anesthol, spinal novocain and ethylene, and 
local novocain plus ethylene. Unexpected 
death on the operating table is, in our experi- 
ence, more common in young people without 
heart disease than in old people with it. 


CAUSE OF POSTOPERATIVE DEATHS 


When we analyze further the deaths follow- 
ing operation we discover that of the 42 who 
died, only 22 (or a little less than 13 per cent 
of the total series) died from causes directly 
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referable to the heart. We must, of course, 
admit that cardiac disease may well have 
made some of the others more susceptible to 
pathological conditions from which they died, 
such as thrombosis, pulmonary embolism, and 
pneumonia. Of the cardiac deaths, 8 were 
congestive in type, 5 from possible or proved 
coronary occlusion, 3 anginal, 2 from the com- 
plication of a paroxysmal abnormal cardiac 
rhythm in weakened patients, and 1 each died 
from complete heart block, acute endocardi- 
tis, cryptic aortitis, and pulmonary oedema. 
Twenty died from extracardiac causes —6 from 
bronchopneumonia, 8 from sepsis, 2 from 
anesthesia, 1 each from fractured skull, 
metastatic carcinoma and pelvic vein throm- 
bosis, postoperative vomiting and hamateme- 
sis, and chronic tuberculous mediastino-peri- 
carditis. Only 13 of the 42 who died were 
under 50 years of age and 8 were over 70. The 
duration of life after operation was from a 
few minutes to 62 days. Four died on the day 
of operation, 12 in the first 3 days, 20 in the 
first week. Seventeen lived more than one 
week and g more than 3 weeks. Not quite 
one-half of the cardiacs in our series who died 
lived more than a week after the operation. 


RHEUMATIC HEART DISEASE 


Forty-seven patients with rheumatic valvu- 
litis and normal cardiac rhythm were oper- 
atedon. Only 4 died: 1 following a laparotomy 
for gall-bladder disease which revealed only a 
congested liver, due, as autopsy showed, to 
acute endocarditis; 1 with bronchopneumonia 
and sepsis after curettage for incomplete 
abortion requiring three transfusions; 1 
from general peritonitis following appendec- 
tomy for ruptured appendix; and 1 from 
anesthesia prior to operation. Heart disease 
was probably not responsible for the death of 
any but the case of acute endocarditis. Con- 
gestive heart failure was, however, present in 
only 2 patients in this group before operation, 
neither of whom died. Members of this group 
survived appendectomy in 1o cases, laparot- 
omy for other causes in 7, and thyroidectomy 
in 5. 

Nine patients had auricular fibrillation as a 
result of rheumatic heart disease; of these 2 
died. One was a woman of 45 who had a mid- 


thigh amputation because of embolic gangrene 
of her leg and died 50 days later of probable 
mesenteric thrombosis, and the other was a 
man of 48 who died 19 days after colostomy 
for carcinoma of the rectum with extensive 
metastases. 


ARTERIOSCLEROTIC AND HYPERTENSIVE 
HEART DISEASE 


It is in the group of degenerative heart 
disease, arteriosclerosis with or without hyper- 
tension, that the greatest mortality is found. 
This group is the one concerning the oper- 
ability of which the internist and surgeon are 
most uncertain. Seventy-five such patients 
were included in this study and 24 died, one- 
half of them succumbing to heart failure. One 
of these was a man of 82 years, with aortic 
stenosis. However, another man of 52 years, 
who had had a coronary thrombosis, survived 
a two-stage operation for carcinoma of the 
rectum. Of the 24 with auricular fibrillation 
9, Or 37.5 per cent, died; of those surviving 2 
had prostatectomy, 2 repair of hernia, and 
1 each cholecystectomy, hysterectomy, colos- 
tomy, excision of thyroid adenoma, cervical 
repair, and embolectomy and amputation of 
a leg. 

Six cases of relatively pure hypertensive 
heart disease were submitted to operation. 
They were all women. Cholecystostomy, 
cholecystectomy, cholecystgastrostomy, hys- 
terectomy, nephrectomy, and dilatation of 
anal fissure were the operations. Ether was 
given in 5 cases, combined once each with 
anesthol and with spinal novocain, and 
ethylene once. Three patients died, 1 from 
the anesthetic, 1 from pulmonary oedema, 
and 1 with postoperative vomiting and 
hematemesis. 


MISCELLANEOUS ETIOLOGICAL FACTORS 


I have collected only a small group of 
thyroid heart disease. Of 14 such cardiacs 
with auricular fibrillation only 1 died, a wom- 
an of 62 with a thyroid adenoma, requiring 
hemithyroidectomy, who had also arterio- 
sclerosis, hypertension, and congestive heart 
failure. Two patients with normal heart 
rhythm survived operation although 1, a girl 
of 12, died at home from exophthalmic goiter 











SPRAGUE: THE 
3 months after ligation of the right thyroid 
artery. 

Of 6 with syphilitic heart disease, exclusive 
of those with angina pectoris, 2 died: 1 sud- 
denly with unsuspected aortitis during hys- 
terectomy (the patient was not seen by the 
medical service) and the other with chronic 
sepsis and pneumonia following cholecystec- 
tomy for a necrotic gall bladder. The aortitis 
was not diagnosed in this case either, although 
the Wassermann was strongly positive. The 
other 4 cases had aortic regurgitation and all 
survived. One wonders if the presence of the 
diastolic murmur led to more care in anzs- 
thesia. Ether was given to those who died, 
and local novocain, nitrous oxide gas and 
oxygen, spinal novocain plus ether, and 
ether alone to the others. The latter opera- 
tions were, however, less severe: amputation 
of the penis, thyroidectomy, suprapubic pros- 
tatectomy, and ureterotomy. Of the 4 cases 
with syphilitic aortitis and angina pectoris, 
2 died suddenly following cervical sympa- 
thectomy. 

Two patients had Pick’s syndrome with 
chronic ascites; one had a Talma operation 
and the other thoracotomy for empyema. 
Both died. 

One baby with congenital heart disease was 
successfully operated on for hare lip. A boy of 
16 with congenital pulmonic stenosis, cya- 
nosis, and clubbed fingers had an uneventful 
recovery from an appendectomy for chronic 
appendicitis. 

Angina pecioris. Thirteen cases of angina 
pectoris underwent surgery, 7 of them for 
cervical sympathectomy. Of the 7, 3 died 
following operation—1 on the table, one 3 
hours after operation, and 1 on the day after 
his third operation. The only other death in 
the group with angina was the case of coro- 
nary thrombosis unfortunately submitted to 
laparotomy. Three other laparotomies and 
one thoracotomy were uneventfully survived. 

Paroxysmal abnormal heart rhythms. ‘Two 
cases of paroxysmal ectopic heart rhythm are 
worth special mention. Both patients died and 
their fate seemed definitely related to the 
onset of abnormal cardiac rhythms which 
are usually benign—paroxysmal auricular 
fibrillation and paroxysmal tachycardia. 
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An extremely obese woman of 46, with a pre- 
operative blood pressure of 95 systolic and 60 dias- 
tolic, was operated on for fibroids. A myomectomy 
for pedunculated fibroid was being done, but after 
50 minutes of ether anesthesia the heart suddenly 
developed auricular fibrillation said to have been 
first at a ventricular rate of 250 and later at 150. 
The blood pressure remained very low and she died 
6 hours later. More apprehension was felt by the 
surgeons during this attack, and rightly (as was 
justified by the subsequent fatality), than by the 
medical consultant. The surgical fear was based on 
the persistently low blood pressure and the medical 
optimism upon the fact that postoperative paroxys- 
mal fibrillation is usually temporary and relatively 
benign. The autopsy report showed an unusually 
obese woman whose muscles were pale pink and very 
flabby. The mesentery was laden with a great 
amount of fat, and the large intestine was com- 
pletely invested with a thick, fatty covering. The 
heart weighed 415 grams, an unusually heavy de- 
posit of fat being present in the epicardium espe- 
cially over the right ventricle. The heart was other- 
wise negative. The liver weighed 2,085 grams and 
was flabby and a pale yellow pasty brown. In the 
pancreas the lobules appeared as ‘‘ whitish islands 
in asea of fat.”” The heart was negative microscopi- 
cally except for a few small areas of fibrosis. 


It is possible that this case shows in a 
marked degree the elements which make 
obese patients poor surgical risks. ‘The fac- 
tors seem to be the weak musculature in 
general, the mechanical oppression of fatty 
masses, the replacement by fat of the tissues 
of vital organs, the respiratory and circulatory 
disturbances (in this case due to the Tren- 
delenburg position), the supersaturation of the 
body by ether from its affinity for lipoids, 
and the possible endocrine dysfunction as 
evidenced by the obesity and hypotension. 
The onset of the abnormal cardiac rhythm, 
probably only functional in origin in this 
instance, further lowered the blood pressure 
and led, together with a state of shock, to 
death. 


The second case was a man of 40 without a pre- 
operative diagnosis of heart disease. His blood 
pressure was 140 systolic and 70 diastolic. Three 
days after a first-stage operation for carcinoma of 
the rectum, he suddenly developed a tachycardia of 
180 lasting only a few hours. The resident on the 
cardiac service saw the patient and made a diagnosis 
of paroxysmal tachycardia and advised 3 grains of 
quinidine sulphate three times a day. No electro- 
cardiogram was taken. The patient was progressing 
well until 4 days later when another attack started 
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at a rate of 220. He became restless and dyspnavic 
and 3 hours later died suddenly with marked short- 
ness of breath. No autopsy was performed and be- 
cause of the absence of graphic records one can only 
speculate on the mechanism of the attack. It may 
have been paroxysmal tachycardia of auricular or 
ventricular origin, or auricular flutter. The blood 
pressure during the attack was not recorded. 

Both of these cases illustrate the possibility 
of confusion in prognosis which may arise 
when ectopic tachycardia suddenly appears 
in patients who are operated on. Generally 
such disorders are “functional” in nature, a 
term which signifies that we are unable to 
trace the cause to its origin in microscopic 
pathology. ‘The heart is normal to our 
clinical and laboratory tests, except for an 
increased irritability. But just as paroxysmal 
tachycardia may be dangerous to patients with 
mitral stenosis, whose hearts are competent 
at slow rates, so may extremely rapid heart 
action be serious in rare cases in which there 
may be present some pathology which escapes 
our clinical diagnosis. Its effect may be 
through a decrease in coronary flow. Experi- 
ences such as these should warn the cardiolo- 
gist against a routinely sanguine prognosis in 
postoperative paroxysmal tachycardias. 

In closing I may say that the analysis of 
these figures of our experience emphasizes 
certain points. 

1. Age is the most important factor in 
mortality. ‘Two-thirds of the deaths occurred 
in patients over the age of 50. In the 14 dying 
under the age of 50, syphilitic heart disease 
was present in 3, rheumatic heart disease in 6 
(2 with auricular fibrillation and 4 with nor- 
mal rhythm), Pick’s disease in 2, and hyper- 
tension, obesity plus hypotension, and un- 
known heart disease in 1 each. Such a pre- 
ponderance of age in mortality is to be ex- 
pected. Miller’ recently found in a series of 
1,000 surgical anasthesias “in the cases 
where complicating organic disease was dis- 
covered at the preliminary examination, the 
mortality rate in patients over 50 was four- 
teen times as great as in the patients less than 
50 years of age.”’ 

2. Patients with rheumatic heart disease 
and normal rhythm without congestive fail- 


‘Miller, A.H. ‘‘The influence of age in surgical prognosis” Am. 
J. Surg., Suppl. 1919, xxxiii, 112. 


ure can be operated on with little danger.’ 

3. Cardiac patients, excepting those with 
syphilitic aortitis or advanced coronary 
disease, are not likely to die suddenly during 
operation. Patients without heart lesions, 
either by clinical or pathological standards, 
are more likely to die unexpectedly as a result 
of anesthesia than are those with demon- 
strable heart disease. The cardiac succumbs 
generally to complications or heart failure 
during the postoperative period; almost one- 
half of our cases that died lived more than a 
week after the operation. Of the 42 deaths in 
our series of 170 cardiacs, only 22 died from 
heart disease. 

4. The presence of auricular fibrillation in- 
creased the danger of death from operation 
in arteriosclerotic cases only from 34 to 37.5 
per cent but in a small series of rheumatic 
heart cases from 8.8 to 22.2 per cent. Thyro- 
cardiacs with auricular fibrillation do better 
with operation for the thyroid hyperfunction 
than any other group with this arrhythmia, 
due to the immediately favorable effect of 
thyroidectomy upon the heart. 

5. Our records indicate an improvement 
over the past 10 years in cardiac diagnosis. 
They show, however, that better co-ordina- 
tion of the medical and surgical viewpoints is 
possible if the suspected cardiac patient, espe- 
cially the older one, is studied before opera- 
tion, instead of when he is in extremis from 
which there may be no relief. Such co-opera- 
tion will be instructive both to internist and 
surgeon. 

6. In a discussion of this subject 27 years 
ago before the College of Physicians of Phila- 
delphia, Dr. Ochsner’ said: “I think it would 
be unfortunate should surgeons receive the 
impression that patients suffering from heart 
disease are especially safe. I believe they are 
safe because they are considered especially 
unsafe.”” From our experience I should be in- 
clined to agree with this statement, and so long 
as surgeons consider cardiac patients “espe- 
cially unsafe” I believe that their future in 
the hands of the surgeon is relatively bright. 

2It might be mentioned that at the House of the Good Samaritan in 
Boston, tonsillectomy has been performed on 214 children with actual or 


potential rheumatic carditis without a single death as an early or remote 
result of the operation. 


8Ochsner. Discussion of paper by J. M.‘T. Finney. Anesthetics in 
heart disease. Tr. Coll. Phys. Phila., 1901, xxiii, 131. 
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HIS paper is based on a careful dissec- 

tion of 200 thyroid glands of cadavers 

in the department of anatomy at the 
University of Minnesota. The work was un- 
dertaken in an endeavor to establish more 
accurately, if possible, our knowledge of the 
normal and abnormal position and relations 
of the recurrent laryngeal nerve, the better 
to enable us to avoid injury to that structure, 
most important in surgery of the thyroid 
gland. 

For the elementary classical description of 
the thyroid gland, the reader is referred to the 
standard textbooks of anatomy. The authors 
will discuss at length only those features 
which have a distinctly surgical significance, or 
those which from this study seem to differ 
from the usual description of this organ. 


GENERAL CONSIDERATIONS 


The thyroid gland is a bilobed, very vascu- 
lar organ which is situated in the neck over 
the front and sides of the upper part of the 
trachea, extending upward on each side of the 
larynx (Fig. 6). It consists of two ovoid 
lateral lobes, united near their lower borders 
by a median transverse portion, the isthmus. 
In this series of 200 cases, the average width 
of each lobe was 3.25 centimeters; the average 
length (vertical) was 4.92 centimeters; and the 
depth (anteroposterior diameter) 2.88 centi- 
meters. The average lobe extended from the 
upper portion of the lamina of the thyroid 
cartilage to a distance of 2 centimeters above 
the clavicle. One hundred and sixty-four (82 
per cent of 200 glands) were grossly normal; 
36 (18 per cent) were pathological; and 22 
(11 per cent) had pyramidal lobes. A gland 
was considered pathological, in an anatomical 
sense, when it contained distinct adenomatous 
masses, or when it was much larger than the 
average of the so-called normal glands. The 
presence of a pyramidal lobe was not con- 


sidered pathological. ‘The pyramidal lobes 
varied in size from a small nipple to a process 
5 centimeters in length. ‘There were five 
glands (2.5 per cent) which were found to ex- 
tend retrotracheal. 

The parathyroid glands were noted in each 
case and were uniformly found to be two small 
fleshy bodies, varying in size from a small pea 
to a gland 1 centimeter in diameter. They 
were found in close contact with the posterior 
surface of the middle third of each lobe. Often 
there was no visible fibrous tissue capsule be- 
tween the parathyroid and thyroid glands. 

The relation of the deep cervical fascia to 
the thyroid gland was of particular interest 
in this study because of the fact that the so- 
called capsule of the thyroid gland is made up 
of the middle or pretracheal layer of this 
fascia, and because of the usual statement in 
discussions on the surgery of the thyroid 
gland that if one remains within this capsule, 
many if not allof the dangers of thyroidec- 
tomy will be avoided. Many pages of every 
textbook of anatomy are devoted to a detailed 
and confusing description of the deep cervical 
fascia of the neck. It is ordinarily described as 
consisting of three layers: (1) a superficial, 
(2) a middle or pretracheal, and (3) a deep or 
prevertebral layer (I’ig. 1A). 

The first or superficial layer extends from 
the ligamentum nuchz posteriorly, to the 
midline of the neck anteriorly, and encloses 
within it the trapezius and sternomastoid 
muscles. Superiorly this layer extends to the 
mandible where it is continuous with the deep 
fascia over the face. Inferiorly it is attached 
to the upper border of the clavicle and manu- 
brium sterni. ‘This layer is a fairly distinct 
anatomical entity and one easily demonstrated. 

The second, middle, or pretracheal layer is 
described as enclosing the thyroid gland and 
blending posterolaterally with the medial sur- 
face of the carotid sheath. Superiorly this 


1Read before the Minneapolis Surgical Society, October 4, 1928. 
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Fig. 1A (left). Cross section of neck at level of isthmus 
of thyroid gland. (From Cunningham’s Anatomy.) 

Fig. 1B. Cross section at same level as Figure 1A, 
showing relations of cervical fascia, recurrent nerve, and 
inferior thyroid artery as authors found them. 


layer is attached to the cricoid cartilage and 
the lamina of the thyroid cartilage below the 
insertion of the sternothyroid muscle. In- 
feriorly it passes down posterior to the sternum 
into the middle mediastinum to fuse with the 
fibrous pericardium. This forms therefore the 
so-called capsule of the thyroid gland which is 
spoken of so glibly and is considered the wall 
of safety for surgeons, inside of which no 
harm can come and outside of which dangers 
await. In only a few instances in this dissec- 
tion of 200 glands, were the authors able to 
demonstrate this fascial layer as being of suf- 
ficient strength and consistency to be sepa- 
rated in one distinct sheet from the thyroid 
gland on the inside, and the common carotid 
artery, the internal jugular vein, the inferior 
thyroid artery, and surrounding areolar tissue 
on the outside. We did find that this layer of 
fascia was uniformly well developed over the 
lateral surface of the thyroid cartilage, where 
it held the superior pole of the gland firmly in 
place (Fig. 2). We were also able to demon- 
strate that in nearly roo per cent of the cases 
the major portion of what capsule or fascia 
was present, did not ensheath the thyroid 
gland on its posterior and medial surfaces. 
It was, on the contrary, reflected from the 
posterolateral border of the gland, posterior 
to the cesophagus, to fuse with its fellow of the 
opposite side (Fig. 1B). This is in accord with 
the description of this fascia given by F. de 
Quervain. 

The third, posterior, or prevertebral layer 
of the deep cervical fascia encloses the muscles 
surrounding the vertebral column and assists in 
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the formation of the posterior wall of the 
carotid sheath. This layer has no important 
relation to the thyroid gland and is mentioned 
only for completeness of description. 


VASCULAR SYSTEM 

The abundance of the blood supply of the 
thyroid gland is known to every anatomist 
and surgeon. The large superior thyroid 
arteries (Fig. 6) arise from the external carotid 
on a level with the thyroid notch and pass 
downward in an arch which is convex upward 
to the upper pole of each lobe. Here each 
artery divides into two or three main branches 
which spread out chiefly on the anterior and 
lateral surfaces of the gland to supply the 
upper half of the lobe and finally to anasto- 
mose with branches from the inferior thyroid 
artery. In rare instances the superior thyroid 
artery may arise from the common carotid. 
This did not occur in a single instance in this 
series of 400 arteries. An important anatomi- 
cal fact to be remembered by the surgeon, 
especially in connection with ligation of the 
superior thyroid artery, is that this is the only 
artery in the neck in which the blood flow is 
toward the heart. 

The inferior thyroid arteries (Fig. 6) are the 
chief blood supply to the lower and posterior 
portions of the thyroid gland. Each arises as 
one of the 3 terminal divisions of the thyroid 
axis (truncus thyreocervicalis), which in turn 
is a short stout trunk arising deep in the neck 
from the subclavian artery on each side. Each 
inferior thyroid artery passes at first almost 
vertically upward from 2 to 4 centimeters, 
lying very deep in the neck posterior to the 
common carotid artery, internal jugular vein, 
and vagus nerve. It then turns abruptly on 
itself to descend about half its length and pass 
medially to enter the posterolateral border of 
each lobe at the junction of its middle and 
lower thirds. Before it reaches the gland each 
artery divides into four tosix smaller branches. 
It is just after this division and before these 
branches reach the gland proper that the re- 
current laryngeal nerve comes into close rela- 
tion with this artery. This important relation 
will be discussed later. In order to reach the 
gland proper, the branches of the inferior 
thyroid artery must necessarily perforate the 











FOWLER AND HANSON: SURGICAL 





Oesophag§us 







Recorrent laryn-/ 
Geal N. br. of in 7) 
thyroid A. pieref f A 
ing the ceru~ / 
ical Fascia ~ 


~. Branches cf 


inf. thyroid A 


Fig. 2. Dissection showing unusually well developed 
pretracheal layer of deep cervical fascia forming the capsule 
of the thyroid gland. Note dense investment about superior 
pole. Also reflection of fascia posterior to oesophagus in- 
stead of around the medial surface of thyroid gland. 


pretracheal layer of deep cervical fascia (so- 
called capsule), which they do in its posterior 
portion (Fig. 1B and Fig. 2). Occasionally this 
occurs more anteriorly as is shown in Figure 
2. In addition to supplying the thyroid gland, 
ach inferior thyroid artery gives small 
branches to the parathyroid glands, the 
cesophagus, the trachea, larynx, and muscles. 
In 4 cases of this series the inferior thyroid 
arteries were very large vessels, measuring in 
one case one half a centimeter in diameter. In 
another specimen the artery took a large ‘“‘s”’ 
shaped curve. 

An accessory artery, the thyroidea ima, was 
present in 4 cases of this series, in each case 
arising from the innominate artery and enter- 
ing the isthmus of the gland. In one speci- 
men the innominate artery rose unusually high 
in the neck and lay in direct contact with the 
lower pole of the right lobe. 

The superior and middle thyroid veins 
emerge from the upper and lateral portions of 
each lobe, pass through what fibrous tissue 
capsule is present, and empty their blood into 
the internal jugular vein of each side. The 
inferior thyroid veins drain the lower portion 
of each lobe. They are large and tortuous. 
They may join together in one trunk or enter 
separately into the left innominate vein. The 
veins, as usual, we found to be far less constant 
than the arteries in size and position, From 
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Fig. 3A (left). Dissection showing recurrent laryngeal 
nerve in more anterior plane than normal. Note intimate 
relation of nerve to inferior thyroid veins and artery. 

Fig. 3B. Dissection showing recurrent laryngeal nerve 
in more anterior plane than normal, passing between the 
main branches of inferior thyroid artery as they enter the 
lower pole. Also note portion of right lobe extending pos- 
terior to nerve. 


the surgical standpoint the veins in this region 
are much more troublesome than the arteries. 
The inferior thyroid veins often form a dense 
network of venous channels surrounding the 
lower poles and isthmus (Fig. 6). In many 
cases they were in direct contact with the 
recurrent laryngeal nerve (Fig. 3B). In one 
instance there was a large vein about 8 milli- 
meters in diameter lying in direct contact with 
the lateral surface of the left lobe and extend- 
ing the whole length of the gland to enter into 
the left innominate vein. In another case the 
internal jugular vein was located within the 
capsule of the thyroid gland. It is injury to 
these venous channels which is the cause of 
much of the serious hemorrhage in thyroidec- 
tomy. The small spurting artery can easily 
be seen, caught, and ligated, but the constant 
and often profuse hemorrhage from a large 
vein, the distal end of which has retracted into 
the cellular tissue laterally, is a condition 
which any surgeon would rather avoid. It 
therefore behooves us all to pay more attention 
to the normal and abnormal relations of these 
vessels and thereby avoid serious trouble. 
The nerve supply of the thyroid gland 
proper is derived from the cervical sympa- 
thetic trunk. These nerves are of no particular 
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Fig. 4A (left). Dissection showing recurrent laryngeal 
nerve lying posterior to substernal adenoma. Nerve has just 
emerged from under arch of aorta. (Not shown in ciagram). 

Fig. 48. Cross section of Figure 4A to show recurrent 
laryngeal nerve lying just posterior to adenoma, sepa- 
rated only by dense layer of deep cervical fascia. 


interest in this discussion. ‘The cutaneous 
nerves in this region are branches of the cervi- 
cal plexus of spinal nerves and are well known 
and easily demonstrated. 

The recurrent or inferior laryngeal nerve 
(Fig. 6) is a branch of the vagus and supplies 
all of the intrinsic muscles of the larynx except 
the cricothyroid muscle. ‘The latter is sup- 
plied by the external laryngeal branch of the 
superior laryngeal nerve, also a branch of the 
vagus. Injury to the recurrent laryngeal nerve 
is not an uncommon occurrence during thy- 
roidectomy. Statistics as to the frequency of 
such injury are difficult to obtain and vary 
from 1 per cent to as high as 14 per cent in 
some statistics several years old. The effect of 
trauma on the laryngeal nerves has been the 
subject of much experimentation and is still 
a moot question. Judd, New, and Mann in 
experiments on dogs found that section or 


ligation with linen, chromic or plain catgut 
produced a complete paralysis of the vocal 
cord of the corresponding side, which in all 
probability was permanent. They also found 
that pinching the nerve with a hemostat, such 
as would occur by asurgeon picking up a small 
artery, produced a temporary paralysis of the 
vocal cord. Restoration of function occurred 
in these cases in from 30 to 60 days. Complete 
destruction of both nerves caused a total loss 
of voice, difficulty in swallowing, and dyspnoea 
either continuous or on exertion. These experi- 
ments on animals coincide to a large extent 
with the conditions found clinically in surgery 
of the thyroid gland. 

This would seem to be sufficient reason for 
a more careful consideration and study of the 
relations of this most important structure in 
an endeavor to lessen the frequency of this 
dreaded complication of thyroidectomy. 

As its name implies, the recurrent branch of 
the vagus arises after the parent trunk has 
left the neck. The long indirect course of the 
recurrent laryngeal nerve is brought about 
by the change of position which the heart and 
great vessels undergo during embryonic life. 
At first the mammalian heart lies under the 
middle of the head, immediately behind the 
first branchial arches. The fourth pair of 
branchial arches, by the modification of which 
the persistent aorta and innominate artery are 
formed, lies at first no farther back than the 
occipital region of the skull. The larynx is de- 
veloped within this same region and the re- 
current laryngeal branch of the vagus, with 
which it is supplied, passes at first directly to 
its destination, behind the fourth branchial 
arch. But as development proceeds, the heart 
and great vessels become detached from the 
branchial arches and move inferiorly until at 
length they are lodged deep in the thorax, 
while the larynx remains relatively stationary. 
Hence the recurrent laryngeal nerve becomes 
drawn out into a long loop, the middle of it 
pulled back, as it were, by the retrogression 
of the aortic arch into the thorax. The proof 
that the course of the recurrent nerves is a 
question of the development is found in the 
fact that when, from any cause operating in 
sarly life, irregularities of the arch of the aorta 
or in the origin of its primary branches exist, 
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the recurrent nerves have always, in such 
instances, an anomalous origin and course. 
On the right side the recurrent nerve arises 
from the vagus just as the latter passes over 
the arch of the subclavian artery (Fig. 6). It 
hooks around the inferior and posterior sur- 
faces of the subclavian artery and passes up- 
ward and medially in the soft tissues along the 
latter border of the trachea and cesophagus to 
reach the region of the thyroid gland. On the 
left side the nerve arises lower down in the 
thorax after the vagus has crossed the an- 
terior surface of the arch of the aorta. The 
recurrent nerve then hooks around the aorta 
as its fellow of the opposite side does around 
the subclavian, and ascends into the neck ona 
deeper and more vertical plane than that of 
the right side. The usual textbook description 
and cross section of the position of the re- 
current laryngeal nerve would lead us to be- 
lieve that we would find it tucked snugly 
away in the crevice between the rounding 
surfaces of the trachea and cesophagus, well 
behind the capsule of the thyroid gland and 
therefore out of harm’s way (Fig. 1A). The 
authors did not find this happy condition of 
affairs. In the region of the lower pole of the 
thyroid gland they found that the recurrent 
nerve lay from 1 to 2 centimeters lateral to the 
trachea (Fig. 6). Here it begins to entwine 
itself among the branches of the inferior thy- 
roid artery. In 262 cases (65.5 per cent of 400) 
the nerve passed posterior to the main branches 
of the inferior thyroid artery; in 104 cases 
(26 per cent) it passed anterior; and in 34 
cases (8.5 per cent) it passed between the main 
branches of the inferior thyroid artery. In 
this region, the nerve gives off minute branches 
to the cesophagus and trachea after which the 
main portion of the nerve, much reduced in 
size, continues on upward and more medially 
in very close relation to the posterior surface 
of the middle third of the thyroid gland. It 
then passes between the arch of the cricoid 
cartilage and the inferior cornu of the thyroid 
cartilage to enter the larynx and supply its 
intrinsic muscles. ‘The authors were much 
impressed by the fact that in the large ma- 
jority of cases, the most intimate relation be- 
tween the gland and the nerve was not at the 
lower pole as is generally assumed, but rather 
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Fig. 5. Dissection showing left recurrent nerve passing 
between adenoma and left lobe of gland. Note liability of 
injury of nerve in enucleating such an adenoma. 


on the posterolateral surface at the junction 
of the middle and lower thirds, namely at or 
just above the point where the chief branches 
of the inferior thyroid artery enter the gland. 
As noted previously the authors did not find 
the capsule of the thyroid gland to be such a 
consistently definite structure as it is usually 
considered, and when it was developed, it was 
found to be reflected from the posterolateral 
border of the gland to the posterior surface of 
the oesophagus (Fig. 1B). This being true, it 
is evident that in order to pass from its origin 
to its destination, the recurrent laryngeal 
nerve must perforate the capsule of the gland, 
if such be present (Fig. 1B and Fig. 2), and 
in any event come to lie in close apposition 
to the posterior surface of the thyroid gland, 
inside of the capsule (Fig. 1B). The authors 
found this relation to exist in nearly 100 per 
cent of their cases, and therefore believe that 
the old teaching that the recurrent laryngeal 


P nerve is always posterior to the capsule of the 


thyroid gland is an inaccurate observation and 
dangerous from the surgical standpoint be- 
cause of the sense of security thereby imparted 
to inexperienced operators. 

Many variations were found in the relation 
of this nerve, chief among which were the 
following: in 8 cases, the nerve was in a much 
more anterior plane, i.e., parallel with the 
anterior half of the trachea, and in two of 
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these specimens, it bridged over an extra large 
branch of the inferior thyroid artery in very 
close relation to the lower pole of the gland 
(Figs. 3A and B). In Case 41 (Figs. 4 A and 
B), the nerve lay directly between the sub- 
sternal and regular lobe, separated only from 
the substernal portion by the dense layer of 
fascia which had been pushed down into the 
mediastinum ahead of the developing patho- 
logical lobe. In Case 47 (Fig. 5), the nerve 
was in direct contact with the posterior surface 
of a small adenoma. Case 53 (Fig. 2) showed 
clearly the branches of the nerve and artery 
perforating a well developed capsule. Case 
70 (Fig. 3 B) showed an unusually large proc- 
ess of the gland extending posterolaterally 
from the middle third of the right lobe. In 
this case the nerve passed upward in the crev- 
ice between this process and the major portion 
of the lobe. 

The authors also demonstrated that the 
position of the nerve with relation to the gland 
was not altered by any displacement or pulling 
anteriorly of the lobes of the thyroid gland. 
If such did not take place in fixed formalized 
specimens, it seems very unlikely that such a 
condition would obtain in the fresh living pli- 
able tissues dealt with in surgery. 

The authors have been unable to find any 
reference in the literature to injury of the 
external laryngeal nerve during thyroidec- 
tomy. It would seem from this study that 
such an accident might be very possible and 
may explain some cases of disturbance of the 
voice postoperatively. The external laryngeal 
nerve is one of the two divisions of the superior 
laryngeal nerve, a branch of the ganglion 
nodosum of the vagus high in the neck. This 
nerve (Fig. 6) passes obliquely downward and 
medialward, crossing posterior to both the 
internal and external carotid arteries to in- 
sinuate itself between the upper pole of the 
thyroid gland and the lamina of the thyroid 
cartilage. In this part of its course the nerve 
lies parallel with, and in very close relation to, 
the superior thyroid artery (Fig. 6). It con- 
tinues obliquely across the thyroid cartilage to 
innervate the cricothyroid muscle. This mus- 
cle raises and retracts the cricoid cartilage and 
therefore tenses the vocal cords. The exact 
réle which this tension plays in the physiology 


of a larynx is not definitely known. Hilton in 
his “Lectures on Rest and Pain,” gives a 
theoretical explanation of this upward move- 
ment of the cricoid cartilage. In speaking of 
the motor branch of the superior laryngeal 
nerve, which supplies the cricothyroid muscle, 
he says: ‘‘No matter how rapidly the nervous 
influence passes, it must reach the nearest 
point first, and that is apparently the reason 
why this little nerve takes so short a course to 
the crico-thyreoideus. It has long been my 
habit to regard the crico-thyreoidei as the 
muscles which are intended to tune the vocal 
instrument; and, as the instrument must be 
tuned before it can be played upon, so this 
nervous influence, first reaching the crico- 
thyreoidei, the vocal cords are put into a due 
state of tension, preparatory to the more pre 
cise and accurate influence of the other mus- 
cles acting directly and indirectly upon the 
vocal cords.”” New cut the superior laryngeal 
nerve in 4 dogs and observed no effect on the 
vocal cords. However, it seems to the authors 
that the human larynx being a much more 
highly developed and sensitized organ than 
that of dogs, injury to this nerve in man with 
the consequent paralysis of the cricothyroid 
muscle, may cause more interference with the 
function of the vocal cords than the same in- 
jury in dogs. At least, the function of this 
nerve is worthy of further investigation in or- 
der to determine whether or not we are over- 
looking a definite anatomical structure, injury 
to which may be causing some of our post- 
operative vocal disturbances. 


SUMMARY 


1. This paper is based on a dissection of 
200 thyroid glands and 400 recurrent laryn- 
geal nerves in cadavers in the department of 
anatomy, University of Minnesota. 

2. A special emphasis has been placed upon 
the relation of the deep cervical fascia, in- 
ferior thyroid artery, and recurrent laryngeal 
nerves, from the standpoint of surgical anat- 
omy. 

3. The so-called “‘capsule” of the thyroid 
gland formed from the middle or pretracheal 
layer of deep cervical fascia was not found to 
be as definite an anatomical entity as is usually 
described. 
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4. The intimate relations between the in- 
ferior thyroid artery, veins, and the recurrent 
laryngeal nerve, were noted and discussed. 

5. The reason for the indirect course of the 
recurrent laryngeal nerve is to be found in the 
embryology of this region. 

6. The recurrent laryngeal nerve was found 
to lie inside of the capsule of the thyroid gland 
when such was well developed. 

7. The closest relation between the nerve 
and the gland, and therefore the most danger- 
ous area from a surgical standpoint, was found 
to be the posterior surface of the middle third 
of the lateral lobe of the thyroid, where the 
nerve was in direct contact with the gland. 

8. In 262 cases (65.5 per cent of 400 nerves) 
the recurrent laryngeal nerve passed posterior 
to the main branches of the inferior thyroid 
artery; in 104 cases (26 per cent) it passed an- 
terior; and in 34 cases (8.5 per cent) it passed 
between the main branches of the artery. 

9. The position of the recurrent laryngeal 
nerve in relation to the vessels and adenom- 
atous and substernal lobes varies greatly. 

10. The authors were unable to demon- 
strate any change in the position of the nerve 
relative to the gland by anterior displacement 
of the lateral lobes. 

11. The intimate relation between the ex- 
ternal laryngeal branch of the superior laryn- 
geal nerve and the superior thyroid artery and 
upper pole of the thyroid gland was noted, and 
its possible bearing on postoperative vocal 
disturbances discussed. 

The authors wish to express their appreciation to Dr. 
C. M. Jackson, chief of the department of anatomy, Uni- 
versity of Minnesota, for the opportunity to do this work 


and for his helpful suggestions in the preparation of this 
paper. 
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Fig. 6. Lateral view showing normal relations of thyroid 
gland to surrounding structures. Right lobe has been dis- 
placed anteriorly to display the posterior relations of the 
recurrent laryngeal nerve, the inferior thyroid artery and 
veins. The clavicle has been removed. 
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Fig. 4. Exposing the binding fascial structures at upper border of right half of 
isthmus and ligation of suspensory ligament. 


Thyroidectomy.—H. M. Richter. 











CLINICAL SURGERY 


FROM NORTHWESTERN UNIVERSITY MEDICAL SCHOOL SURGICAL SERVICE 


THY ROIDECTOMY 
H. M. RICHTER, M.D., F.A.C.S., Curcaco 


/YNHYROIDECTOMY is indicated in any 
form of toxic goiter irrespective of any 
theoretical considerations of the cause or 

antecedent factors leading up to the thyro- 
toxicosis. The indications have been greatly 
broadened in recent years because of a better 
understanding of the relation of the thyroid to 
many diverse clinical manifestations, particularly 
cardiac disturbances. Long standing nodular 
goiters in the middle aged and aged, apparently 
harmless over a period of many years, have been 
found with increasing frequency to be the source 
of active, though often atypical, toxic symptoms. 
Mild toxic manifestations in the young, especially 
during periods of unusual stress and strain, as in 
young college girls and at puberty, while con- 
stituting very definite evidence of possible future 
danger, may yield to conservative measures. 
During pregnancy the basal metabolism is found 
quite consistently to rise above the average 
norm and not infrequently to be associated with 
moderate symptoms, often bizarre. Iodine will 
usually relieve the symptoms, or better still will 
prevent their development, when given pro- 
phylactically. 

The indications for thyroidectomy for thyro- 
toxicosis are not limited by associated high grade 
cardiovascular damage or other complications. 
The existence of secondary damage may lengthen 
the period of preliminary preparation, though 
never for more than a few weeks. No degree of 
mental aberration is a contra-indication; my own 
cases include some who _ required physical 
restraint and were fed with the nasal or duodenal 
tube. Practically no complications render the 
condition inoperable. 


GENERAL CONSIDERATIONS 
A rather remarkable difference of opinion exists 
as to the desirability or danger of preliminary 
ligation of the four thyroid arteries. Some feel 


that bilateral ligation of the inferior thyroid 
arteries must endanger the integrity of the 
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parathyroids; others find it entirely safe. Obser- 
vation of the varying technique in use soon enables 
one to understand that it may be either safe or 
dangerous to ligate the inferior thyroids, depend- 
ing entirely on the further steps of the method 
employed. 

Surgeons who leave a considerable layer of 
thyroid tissue in front, and at the sides, of the 
trachea have no fear of bilateral ligation of the 
inferior thyroid arteries. The collateral circula- 
tion is ample for the security of the vascular 
supply. Thus continental surgeons, who in 
general have a far larger proportion of large 
non-toxic nodular goiters than we do, are more 
justified in using this method routinely. On the 
other hand, such a method must result in a very 
high percentage of recurrent thyrotoxicosis in the 
acute primary toxic types. Obviously, one may 
not ligate both inferior thyroid arteries and at the 
same time make a clean dissection of the thyroid 
from the trachea. Such a procedure would 
frequently result in the development of tetany. 

The discussion of the relative value and danger 
of preliminary delivery of the thyroid is based 
much more on the method of exposure than on 
any inherent danger in the delivery of the gland 
per se. With a satisfactory skin incision and a free 
median splitting of the strap muscles, most glands 
of moderate size can readily be relieved completely 
of restraining filaments of tissue and can be deliv- 
ered at will without force. 

In large goiters, in goiters with unusually long 
superior poles, and particularly in the presence of 
substernal or thoracic extensions, free transverse 
division of the strap muscles is indicated. Their 
division between clamps was suggested many 
years ago by Charles Mayo, and this method is 
widely used. The clamps simplify greatly the 
control of the numerous ends and their resuture. 
They present, however, the very considerable 
disadvantage of failure to permit adequate 
retraction of the muscles, which after all, is the 
purpose of their division. Complete transvers¢ 














lig. 1. Pressing back the web-like fibers of connective 
tissue at sides of gland. 


division of these muscles, well out under the 
borders of the sternomastoid, without hindering 
clamps, flattens the neck, so as to convert the 
goiter from a buried tumor to a projecting mass. 
Delivery of the cervical tumor ceases then to be 
a problem. 

The amount of thyroid tissue to be left behind 
is seldom correctly described; yet it is of vital 
importance in thyrotoxicosis. In non-toxic 
goiters any moderate amount of the gland may be 
left. If one side is not involved, it may remain 
intact. In large nodular goiters it may be 
difficult to find sufficient normal thyroid to 
leave. In thyrotoxicosis the problem is quite 
different. 

Here a minimal amount of the thyroid only 
may be left, and in every case, without exception, 
the persistence of any degree of toxic symptoms 
is absolute proof that too much of the gland has 
been left behind. Perhaps the greatest single 
cause of error in this respect is the tendency to 
visualize the amount of thyroid to be removed in 
terms of a fraction of the size of the gland, as 
three-fourths, four-fifths, and so on. It is of 
basic importance to remember that not the frac- 
tion that we remove but the amount we leave 
behind determines the result. And the amount of 
thyroid tissue required to maintain function is 
remarkably small—probably only a few grams. 

Another remarkable variation in the methods 
in use in different clinics is based on the need for 
so called “multiple operations.” Under this head 
the operation is planned to be carried out in 
several sittings: most frequently a preliminary 
arterial or polar ligation is done; then partial or 
complete lobectomies to be followed by removal 
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later of the remaining lobe. Before the intro- 
duction by Plummer of the use of iodine in the 
preparation of the patient for thyroidectomy, 
preliminary ligation of one or more vessels was 
carried out in an amazingly high percentage of 
patients in some clinics. Lobectomy as one stage 
of the complete operation is common practice 
today. The use of iodine has greatly reduced the 
number of two and more stage operations; but 
there seems to me to be little purpose in any such 
procedures. The postoperative reaction is due 
essentially to leaving enough thyroid to develop 
such a reaction. Moreover, a radical thyroidec- 
tomy requires but little more time and inflicts 
but little more injury upon the patient than an 
incomplete operation. It would seem logical to 
remove the thyroid radically, leaving a minimum 
of tissue to develop the postoperative reaction 
so greatly feared. 


PRE-OPERATIVE CARE 


Iodine in large doses as Lugol’s solution is 
given for from 10 to 20 days. Actual improve- 
ment continues for a number of days after the 
patient’s condition seems to have become satis- 
factory. It has seemed to me to be as effective 
in the nodular as in the primary hyperplastic 
type. In severe cases, as after a crisis, it is espe- 
cially well to let the patient become stabilized. 
Food and liquids are pushed. There is no object 
in restricting the use of any type of food, as meats. 
Rest, not necessarily bed rest, is important. Body 
weight and metabolism should be watched. 


TECHNIQUE 


Anesthesia. Thyroidectomy lends itself easily 
to block or local infiltration anesthesia. In non- 
toxic or well controlled patients, who are not 
excitable, this method is very satisfactory. It is 
very desirable in the presence of any degree of 
respiratory difficulty from pressure. We have 
used it almost entirely combined with nitrous 
oxide-oxygen anesthesia, borrowing much from 
Crile in so doing, but permitting the patient to 
become quite conscious during deep manipula- 
tions in the neighborhood of the recurrent laryn- 
geal nerves. We proceed as follows: 

The patient is placed comfortably on the table 
with the head extended, the upper half of the 
table being elevated, and the nitrous oxide 
anesthesia is started. After iodine preparation of 
the skin, the patient is draped, and infiltration 
with one-fourth to one-half per cent novocain 
in normal salt solution is begun. The injection is 
entirely subcutaneous, from thyroid cartilage to 
clavicles and from one sternocleidomastoid to the 
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lig. 2. Steps in ligating the blood vessels. 


other. Besides the anesthesia, the artificial 
cedema thus produced is a factor in simplifying 
the dissection of the flaps. We formerly employed 
the method of Kulenkampf but found the deep 
injections unnecessary. The block anesthesia of 
Kappis is effective but also unnecessary. It may 
have a place in unusually large substernal 
goiters. I usually employ novocain solution with- 
out adrenalin, but occasionally find it necessary to 
reinject the skin margins before suturing. Adre- 
nalin may be added with advantage in all but the 
more toxic cases in the proportion of one minim 
of the 1:1000 solution to the ounce of novocain 
solution, giving a strength of 1:500,000. I prefer 
one of the automatically refilling syringes which 
immediately warns of the puncture of a vein by 
drawing blood up into the barrel. 


The operation is now continued under nitrous 
oxide anesthesia until the area of the recurrent 
laryngeal nerves is reached, when the patient is 
allowed to awaken and is held in conversation 
during the dissection of this area. Should the 
patient be entirely confortable, the operation is 
continued and completed under the novocain 
anesthesia. Any material discomfort of the 
patient, physical or psychic, is considered an 
indication immediately to add nitrous oxide. 
Since we have used this nitrous oxide-novocain 
combination and have kept the patient in con- 
versation during the deep dissection, the incidence 
of nerve injuries has fallen very satisfactorily. 

The incision. The approach is by way of a free 
transverse incision at such a level as to permit the 
scar to fall into the hollow area of the neck above 
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ig. 3. Dividing the isthmus, the trachea is protected by forceps inserted between 


isthmus and trachea. 


the sternal notch. This incision includes the 
platysma, which is quite intimately blended with 
the skin and for the most part is not apparent as a 
separate layer. Its length should be ample to 
give adequate access and obviously must vary 
with the requirements of the individual case. 
It should be perfectly transverse or bowed 
slightly downward. In very large, irregular nodu- 
lar goiters the transverse incision should be 
relatively high, or the scar will fall below the 
intended line. Finally, in exceptionally large 
goiters, it may be desirable to give a strong 
downward curve to the incision. This gives a 
poor scar, but undoubtedly gives the best pos- 
sible access, and may be used where a damaged 


heart and pressure dyspnoea add an unusual 
handicap. 

Dissection of the upper flap is somewhat 
facilitated by the previous infiltration with novo- 
cain solution. It is freed well up to the notch of 
the thyroid cartilage. The lower flap requires less 
retraction or dissection but may be freed to the 
sternal notch in the midline. Where the anterior 
jugular or other large vein is accidentally injured, 
it is best to divide it between forceps and ligate. 
The flaps are held back by means of a self- 
retaining Beckman retractor. 

Exposure. The pre-thyroid muscles are now 
separated by splitting in the midline, throughout 
their full length, from hyoid to sternum. The 
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most superficial or sternohyoid muscles are 
readily separated and retracted; the underlying 
sternothyroids are very thin and often not readily 
recognized as a covering of the gland, unless 
definitely sought. They are best picked up in the 
midline and peeled back with the handle of the 
scalpel. Their upper ends do not reach as high as 
the sternohyoids, and they may easily be torn off 
by the careless use of retractors. 

When the strap muscles are retracted the 
structure of the thyroid will stand out very 
clearly, leaving no room even for the novice to 
be in doubt as to his position. At the sides of the 
gland, web-like fibers of connective tissue will be 
observed passing outward and backward. These 
bind and should be pressed back bluntly with the 
handle of the scalpel (Fig. 1), or a gauze sponge 
over the finger, etc. The important thing is that 
the gland should be dissected clean of all binding 
structures. Kocher recognized the importance of 
this technical step when he advised rather to cut 
into the gland than permit oneself to work out- 
side the proper plane of cleavage (W. S. Halsted). 
If unusual exposure is required, the strap muscles 
may be divided transversely, as described above. 

Delivery of the gland. The exposure of the side 
of the gland and the entire upper pole is greatly 
facilitated by the use of rake-shaped, sharp 
retractors that are actually hooked into the 
gland, instead of grasping the latter with forceps. 
lor the idea of usingyretraetors in this way I am 
indebted to Dr. Nelson Percy. An ordinary, 
sharp, three pronged retractor is used for this 
purpose. Hooking it into the outer side of the 
upper pole, usually the right pole first, we draw 
the latter gently downward and medianward, 
making all binding tissues apparent, when they 
are cut or pushed back as described. The pole is 
rolled progressively forward, the entering vessels 
coming prominently into view. Any difficulty in 
exposing the pole is usually due to failure to free 
it of normal binding structures, such as fibers of 
the lacerated sternothyroid muscle, or its adven- 
titious capsule of loose connective tissue. Rarely 
an unusually long pole or one containing an 
adenoma may offer difficulties. Abnormal adhe- 
sions are never present, except in the form of 
scar tissue resulting from previous operations. 
Their apparent presence is always due to the 
failure of the surgeon to keep within the proper 
plane of cleavage. 

With the right pole delivered and held by the 
hook retractor, a curved forceps is gently insin- 
uated under the moderately tense superior 
thyroid vessels, passing from within outward, as 
they present themselves (Fig. 2a). The forceps 
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Fig. 5. The lobe is freed from the front of the traehea 
with sharp dissection. Insert shows knife shaving off thin 
layer to be left attached to posterior capsule. 


may meet with some resistance but can be gently 
maneuvered under the vessels like a Kocher dis- 
sector, and then, the blades being separated, the 
vessels are readily grasped with forceps (Fig. 2b). 
To insure against accidental loss of the vessels 
they are grasped with two forceps and a third for- 
ceps placed close to the pole itself (Fig. 2c). The 
vessels are then divided and immediately ligated. 

The left pole is now treated in a similar manner, 
and the vessels are divided and ligated. The outer 
sides. of the lobes are further freed downward 
toward the lower pole, until the free delivery of 
the latter is accomplished, the same method of 
drawing the gland medianward with the pronged 
retractor while tensing and freeing the binding 
tissues from the outer and lower aspects of the 
lobe being used. This freeing process may be 
hampered by the lateral veins entering the outer 
border of the thyroid. If so, these are caught and 
divided between forceps and gland. While much 
mentioned, I have never found them a material 
source of trouble. Blindly forcing one’s finger 
between gland and muscles may rupture the 
veins, but this should not happen if care is used. 
During the delivery of the lobe no serious attempt 
is made to divide the capsule or reach the vessels 
of the outer aspect of the gland. Complete free- 
ing, except of the upper pole, is not contemplated. 
This can be done more readily at a later stage. 
No additional forceps, except those on the lateral 
veins, are applied to the lobe at the present time. 

There is now a single forceps on the upper pole 
at the site of division and ligation of the vessels; 
at times, a second forceps on the lateral vein, on 
“ach side. Usually no other forceps are in position. 
The importance of forcing home this statement is 
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Fig. 6. The forceps are inserted into layer of tissue left, not behind it. 


based on the fact that the necessity for placing 
many forceps while the gland is being raised and 
freed is caused either by the surgeon wandering 
out of his proper line of cleavage, in which case he 
may find himself in an interminable maze, or by 
his fearfully grasping innocent structures in no 
need of forceps. There are no vessels in the proper 
plane of cleavage here described, except as men- 
tioned. 

The superior poles are now free; the lateral 
aspects of the lobe and the lower pole partly free. 
The gland is still firmly held throughout by its 
posterior surface and the inferior thyroid arteries 
are intact. Above, the pyramidal process may 
extend well up to the hyoid bone. Extending 
upward from the isthmus is a rather firm binding 
tissue, an extension of the deep cervical fascia, 
binding the gland to the larynx. Below, a loose 
connective tissue extends from the lower border 


of the isthmus and inner aspects of the lower poles 
to the trachea, including superficially in its 
structure the median veins. The lower border of 
the isthmus is accurately located by the palpating 
finger, and a Kocher dissector or a curved forceps 
is insinuated between isthmus and_ trachea, 
gently forced upward to emerge beneath the upper 
border of the former (Fig. 3; a andb). The trachea 
being thus guarded, the isthmus is divided 
between forceps, or, better, simply cut through 
without forceps, bleeding being very satisfac- 
torily controlled by making gentle traction with 
the hook retractors (Fig. 3;c andd). Usually not 
more than a vessel or two, often no vessel what- 
ever, requires attention. The isthmus varies 
greatly in size and vascularity, but these bear no 
constant relation to each other. 

The anterior surface of the trachea is now well 
exposed. Traction being made with the right 
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hook, the right lobe is gently everted and simul- 
taneously the forceps originally placed on the 
right upper pole is raised. The effect is to make 
prominent the binding fascial structures at the 
upper border of the right half of the isthmus (Fig. 
4). The curved forceps is insinuated beneath this 
structure, separating it from the trachea. The 
jaws being opened, the moderately tensed tissues 
are grasped with forceps and divided between it 
and the gland. Continuing the eversion of the 
right lobe, it is freed from the front of the trachea 
with sharp dissection, all loose connective and 
capsular tissue being left behind (Fig. 5). The 
knife edge then actually enters the thyroid (Fig. 
5b), shaving off a thin layer that is left attached 
to the posterior capsule. An occasional vessel will 
be cut before being caught, the traction of the 
hook retractor lessening the bleeding. Very little 
blood is lost. Usually the fibrous septa carrying 
the vessels can be recognized and caught before 
they are cut. Remarkably few vessels require at- 
tention. The placing of innumerable forceps pro- 
gressively in the thyroid substance before cutting 
is thus shown to be entirely needless. At the in- 
ner, lower border of the lower pole a forceps is 
pushed into the thyroid before it is cut. Frequent- 
ly six to eight, usually not over ten, forceps suffice 
for each lobe including the outer capsule of a fair 
sized hyperplastic thyroid. 

In the final severing of the posterior surface of 
the lobes it must be emphasized that a layer of but 
a few millimeters is left, and what forceps are used 
are inserted into this layer, not behind it (Fig. 6), 
thus following in principle the technique of Koch- 
er, W. S. Halsted, and Charles Mayo, described 
years ago. During the dissection of the posterior 
surface of the gland, the patient is permitted to 
remain awake and is kept in conversation. 

The gland now is free, except as it is held by the 
outer border of the capsule behind. This capsule 
is left to the last because the gland is now so well 
mobilized that, in applying forceps, a maximal 
amount of this tissue can be preserved with greater 
safety to the recurrent laryngeal nerve and better 
preservation of the parathyroids. The original 
Kocher goiter forceps make an excellent handle 
for manipulating the gland. 

Right and left lobes are treated alike. The py- 
ramidal process is usually removed with one of the 
lobes. When long, it may temporarily be divided 
and the upper end removed on completion of the 
operation. In large substernal or intrathoracic 
tumors, some difficulty may be experienced, the 
equator of the thoracic portion being actually 
larger at times than the introitus thoracis. The 
freeing of the upper poles, division of the suspen- 
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Fig. 7. Displacement of recurrent laryngeal nerve and 
parathyroid bodies by traction on gland. Hence, danger 
to them from careless application of forceps. 


sory ligament above the isthmus, and division of 
the isthmus must always precede any attempt at 
delivery. Great help is obtained by having the 
patient cough vigorously, traction being made 
from above simultaneously. Here again it is ex- 
ceedingly important to sever all restraining bands, 
even the thinnest, as one proceeds. By bearing 
this simple procedure ever in mind, the impossible 
situation is completely changed, and what is at 
first an utterly immovable mass, rises progres- 
sively to the surfate. 

Closure. Before closure is begun the patient is 
asked to cough vigorously to start bleeding from 
vessels that may have escaped notice. Persistent 
oozing is treated by whipping over or through the 
thyroid stump—always with the patient conscious 
and talking. With the patient awake and quiet, 
injury to the recurrent laryngeal nerves may pass 
unnoticed. Nerve damage may be shown only on 
exertion or talking or coughing. 

The neck is comfortably flexed, and the sterno- 
thyroid and sternohyoid muscles are accurately 
sutured if divided. No more difficulty is experi- 
enced in suturing the muscles than when muscle 
clamps are used. With the field perfectly dry, and 
air bubbles expressed to avoid dead spaces, the 
skin is now completely closed with a running sub- 
cuticular suture that I believe was suggested by 
W. S. Halsted in the early nineties. No drain is 
ever used as such. At times annoying oozing can- 
not readily be stopped. A small cigarette drain is 
then used to avoid a hematoma. Firm pressure, 
kept up by an assistant while the muscles are be- 
ing sutured, helps prevent haematoma formation. 
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A snugly fitting, firm binder is applied over a 
large elastic mass of gauze to continue gentle pres- 
sure for several hours, after which it is removed, a 
simple dressing remaining. 

The routine use of a drain of any kind seems 
quite unnecessary. If not used, a cleaner scar is 
left. A small serous effusion will occasionally de- 
velop but its evacuation with a sharp nosed for- 
ceps 1s a minor matter. 


POSTOPERATIVE TREATMENT 

The patient is returned to bed and placed in a 
semi-sitting position. A simple sedative, or mor- 
phine if required, is given as the occasion de- 
mands. Liquids are pushed. In the first 24 hours 
from 60 to 120 minims of Lugol’s solution are ad- 
ministered. The amount is rapidly reduced to 1o 
minims daily, as the patient fails to show a post- 
operative reaction, and stopped when the patient 
leaves the hospital. Persistent nausea is probably 
of toxic origin and can be best combatted by 
means of large quantities of salt solution given 
subcutaneously, as suggested by Crile. Hypoder- 
moclysis can be made relatively comfortable by 
Bartlett’s method—adding 0.3 gram novocain 
(without adrenalin) to each liter of normal salt 
solution. Small needles are used and novocain 
is injected locally before the needles are inserted. 

Food is added as the patient can take it. 

SECONDARY OPERATIONS 

Thyroidectomies following previous ligations or 
lobectomies present no special problems. It is fre- 
quently otherwise, however, in cases of previous 
inadequate attempts at thyroidectomy. Here the 
combination of distorted anatomical structures, 
binding scar tissue, irregularly distributed thyroid 
substance, and, in some cases, damaged nerves or 
parathyroids may add serious handicaps. Pre- 
operative laryngoscopic studies, tests for latent 
parathyroid damage, and roentgenological studies 
of the chest for possible substernal masses are par- 
ticularly important. 

The first essential is to lay the field of operation 
widely open to inspection. The use of the scar of 
the earlier operation as the site of incision is usual- 
ly preferable from the cosmetic standpoint. A 
very badly placed scar may have to be disregard- 
ed. ‘The incision should be unusually free and the 
muscles well exposed. The latter should be sep- 
arated in the median line and divided trans- 


versely if required, exposing thyroid or trachea as 
early in the operation as possible. Working out- 
ward from the median line, the thyroid should be 
progressively freed of adherent scar and muscle. 
No uniform method of approach is possible, but 


the various areas where thyroid is most likely to 
be left should be adequately investigated. Lateral 
masses, tips of the upper horns, the upper portion 
of the pyramidal process, and finally almost any 
part of the neck, including the lateral and sub- 
clavicular areas, must be investigated. The danger 
of parathyroid and nerve damage is distinctly 
greater than in primary cases. 


POSTOPERATIVE COMPLICATIONS 


Postoperative hyperthyroid reaction. Ten years 
ago I wrote: “The basic fault in the scheme of 
operation is to leave behind an amount of (path- 
ological) thyroid capable of such excessive ac- 
tion.” The radical operation here described is in- 
tended to avoid just that error. 

Iodine has served greatly to reduce the inci- 
dence of postoperative reactions even with less 
radical procedures. When reaction occurs, large 
doses should be given and liquids pushed, rectal 
and subcutaneous routes being utilized. Crile has 
shown the danger of hyperpyrexia and the value 
of ice packs should it develop. 

Postoperative bleeding and hematoma. This ac- 
cident is relatively frequent and the amount may 
vary from a small infiltration to a serious hemor- 
rhage with pressure. The bleeding may result 
from venous oozing or from active arterial bleed- 
ing. In any case, with material hemorrhage or the 
formation of a sizable haematoma, complete re- 
opening of the incision and evacuation of the clot 
is essential. In the presence of active arterial 
bleeding, timid approach is dangerous. 

The cause of active arterial hemorrhage is not 
always careless ligation. Altered vessel walls 
quite possibly are a factor in permitting a vessel 
to give way at the site of ligation. 

Tetany. In the first days following thyroidec- 
tomy, patients are uniformly examined for the 
presence of the Chvostek or Trousseau signs. The 
presence of these as indicating postoperative tet- 
any is further confirmed by Erb’s electrical reac- 
tion and the determination of the blood calcium. 

Mere tingling or other mild discomfort is best 
treated by the elimination of meats and meat 
products from the diet and the giving of milk free- 
ly. Calcium in large doses is effective—calcium 
lactate may be given in 30 to 45 gram doses daily 
in milk or wafers. If given before meals on an 
empty stomach, much smaller doses suffice. 

If tetany develops to a substantial degree 
with spontaneous spasms, parathormone (Collip) 
should be given hypodermically at once—usually 
two or three doses suflicing, and the diet as above 
maintained. To this diet 200 grams of lactose 
daily should be added. 
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The combination of calcium, lactose, milk, and 
meat-free diet will control any case. If the symp- 
toms persist, parathormone should be given from 
time to time to permit some comforting relaxation 
of dietary restriction. Ultimate recovery is the 
rule. Rarely, symptoms may persist for years. 

The value of ultraviolet light and the various 
radiated oils, etc. is now being investigated. 

Recurrent laryngeal nerve injury. This compli- 
cation should be detected on the operating table 
and appropriate measures at once taken to sever 
ligatures which may have included the nerve. Oc- 
casionally a hematoma may give rise to pressure 
symptoms involving the nerves. Evacuation of 
the clot usually is followed by recovery. 

When the injury is unilateral, time will improve 
the patient’scondition. If incomplete, recovery will 
follow. Complete bilateral injury causes perma- 
nent disability. C&dema of the cords resulting 
from trophic disturbances may render tracheot- 
omy necessary. ‘There is often remarkable free- 
dom from dyspnoea except on exertion. The voice 
may also be very satisfactory except for inability 
to raise it to a higher pitch. Occasionally postop- 
erative tracheitis may be confused with recurrent 
laryngeal nerve damage—the diagnosis is made by 
laryngoscopic examination. 

1x0 phthalmus. Exophthalmus, developing or 
increasing as a postoperative complication, is a 
most perplexing and, at times, serious condition. 
It is usually associated with hypothyroidism. 
Marked cedema of the conjunctive with lacryma- 
tion may be present. The deformity is unsightly, 
the discomfort may be disabling, and corneal 
ulceration has developed. There is some tend- 
ency to recede, but progress is slow. 

Treatment has been unsatisfactory. Metabo- 
lism should be maintained at normal. lodine has 
been suggested. Large glasses or goggles as pro- 
tection are important. We have had no experience 
with sympathectomy or orbital operations. 

Hy pothyroidism—posto perative. The type of rad- 
ical thyroidectomy advocated in this paper will 
result in a high incidence of temporary hypothy- 
roidism. This is to be desired for it definitely in- 
sures against failure to accomplish the surgeon’s 
purpose—permanent relief from thyrotoxicosis. 
Gradually, the process requiring from several 
months to a year or more, most patients return 
tonormal. The period of hypothyroidism is one of 
discomfort that can be avoided by starting the 
patient on desiccated thyroid about the fourth 
week, varying the dose to meet requirements. 
Clinical symptoms and frequent basal metabolic 
determinations are the best guides. 
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EFFECT ON THYROTOXICOSIS AND METABOLISM 


The thyroid is essential to the existence of thy- 
rotoxicosis. A sufficiently radical thyroidectomy 
must necessarily end the intoxication. Residual 
organic damage may remain but not active in- 
toxication. 

The effect on the basal metabolism is the best 
single means of estimating the effectiveness of the 
thyroidectomy and of comparing results of treat- 
ment with other methods. For the purpose of this 
paper a recent consecutive series of 500 thyroidec- 
tomies was studied for the effect on metab- 
olism. Only patients showing a substantially 
raised metabolism were included. Exceptions were 
patients thoroughly iodized just before coming 
under observation. Including these, less than 15 
per cent were below plus 30. The average pre- 
operative basal metabolism was approximately 
plus 46. Postoperative metabolism studies were 
made on 447 of these patients. Of these 443 were 
found to have a metabolism of below plus 15. Of 
the 4 whose postoperative metabolisms were 
above plus 15, one was a single metabolism of plus 
16. One has been consistently normal, but at the 
last check. up, too late to be repeated in time for 
this paper, he had a plus 20. He is probably not 
toxic. One has had a postoperative metabolism 
of plus 15 and plus 20 within 5 weeks of opera- 
tion and is no longer available for further check 
up of her metabolism. One has had five post- 
operative metabolisms, all consistently above 
normal, ranging from plus 20 to plus 22.4 and is 
probably mildly toxic. Thus there has been 
one definite failure to secure normal metabolism 
in 447 consecutive patients available for study. 

None of this series of 500 patients was subjected 
to a two step operation; one had a preliminary 
ligation. Many had been previously operated up- 
on unsuccessfully elsewhere. 


MORTALITY 

The very radical thyroidectomy has given a 
consistently low mortality. Before the introduc- 
tion of iodine, it ranged about 1 per cent. Since 
the introduction of iodine, the mortality has been 
further substantially reduced. There has been but 
one death in this series of 500 cases; more than 400 
patients have been operated upon since the last 
death. There has also beena previousseries though 
overlapping this series of well over soo consecutive 
thyroidectomies with one death. Both series refer 
to patient mortality. 

This low mortality is based on the principle re- 
iterated above, of leaving so little thyroid behind 
that postoperative reactions are prevented, and 
on an entire avoidance of “step”’ operations. 
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CHOLECYSTECTOMY—MODIFICATIONS IN TECHNIQUE 


STANLEY H. MENTZER, M.D., ann JOHN HOMER WOOLSEY, M.D., F.A.C.S., SAN FRANcISCO, CALIFORNIA 


N 1890 Courvoisier reported that 47 cholecys- 
tectomies had been performed to date. Since 
then cholecystectomy has become an accepted 

procedure although there have been many modifi- 
cations in the methods of gall-bladder excision. 
Even today the technique of cholecystectomy is 
not standardized, nor can it be, for anatomical 
and pathological reasons. 

INCISION 

The choice of incision is great. The Bevan type 
has its admirers, the costolateral incision of the 
Mayos’ gives excellent exposure, the transverse 
incision as used by Quain is very satisfactory, the 
ordinary right rectus incision has been employed 
at the University of California Clinic for years 
with great satisfaction, and more recently the new 
incision by Sloan permits equally as excellent 
exposure as any of the foregoing. 

The one requirement of the incision, granted 
that it will admit exposure of the right upper 
quadrant of the abdomen, is that it must be suffi- 
ciently large to allow the hand of the assistant to 
enter for retraction and still leave space for han- 
dling the gall bladder with modern instruments 
under direct vision. An ordinary right rectus inci- 
sion 14 centimeters long is quite satisfactory. 

EXPOSURE 

The ease of all biliary surgery depends upon the 
exposure (Fig. 1). It is obtained in a very simple 
but definite manner and yet, from our observa- 
tion, is not well understood. The secret is in the 
manner of placing the moist tape-pads and the 
manner in which the assistant holds his left hand 
so as to retract the stomach, duodenum, omen- 
tum, and hepatic flexure of the colon. Moynihan 
has said regarding this maneuver: “The placing 
of the hand in the exact position necessary to 
secure gentle traction of all viscera away from the 
common duct is in many respects the most impor- 
tant single detail in the operation.” It is done in 
this manner: One or two moist tape-pads are 
placed over the hepatic flexure of the colon and 
forced gently downward; a second and sometimes 
a third tape-pad is placed along the mesial side 
of the gall-bladder fossa so as partially to force the 
omentum and stomach to the left; another tape- 
pad is now spread out over the duodenum and 


pyloric region of the stomach, and against the 
latter, the assistant, who stands to the left of the 
patient, places his left hand, with the fingers well 
spread apart. Gradually the assistant works the 
fingers of the retracting hand down to the poste- 
rior abdominal wall, hooks them and then retracts 
the viscera along the mesial side of the gall-blad- 
der fossa well over the Jeft. As a rule the entire 
hand will need to be within the wound with the 
palm being utilized as the body of the retractor 
and the fingers slightly hooked so as to give greater 
tension or to increase tension on the stomach, 
colon, and omentum at the base of the operative 
exposure. This maneuver, with the hand flexed at 
the wrist, allows the entire hand to be utilized in 
the retraction. The fingers placed in deeply 
against the posterior abdominal wall with slight 
hooking prevents what usually occurs, a creeping 
back of viscera at the base of the operative expo- 
sure. 

The success of the exposure is dependent 
more upon this maneuver and the maintenance of 
it than on all other steps. It is well also to place a 
small amount of gauze packing in the very bottom 
of Morrison’s pouch, for it serves to absorb any 
bile that might accidentally spill during the opera- 
tion and also serves as a contrast in color, thus 
aiding in the identification of the overlying struc- 
tures of the cystic duct region (Fig. 2). 

The severance of the round ligament of the 
liver and traction upon this will at times be of 
tremendous aid in eventrating the liver and in 
maintaining the exposure thus exposed. The use 
of the operating table “kidney” lifts, pillows, 
breaking of the table to aid in exposure of the 
liver, and the use of gauze packing in the intra- 
peritoneal space above the liver to hold it partially 
eviscerated are as a rule, in our opinion, unnec- 
essary. 

Finally, a relatively broad hemostat, such as a 
5-inch Péan (Mayo pattern), is placed upon the 
neck of the gall bladder for traction purposes. If 
the surgeon now pulls gently upon this hemostat 
the cystic duct region will be put on stretch. The 
assistant, coincidentally, with a sponge stick in 
his right hand, presses the edge of the lesser 
omentum in the region of the cystic duct mesially. 
This gives an excellent exposure of the operative 
region. 
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IDENTIFICATION OF THE BILIARY DUCTS 
Flint has demonstrated that the biliary appara- 
tus of only about 30 per cent of persons conforms 
to the “normal” as pictured in the texts of anat- 
omy. The marked variations in the duct and 
vascular arrangements of the biliary tree make it 
imperative to identify the major struetures before 
irreparable surgery is performed. This can be 
accomplished only by exposing the ducts ade- 
quately. The cystic duct should be liberated from 
the adjacent tissue until it can be traced from the 
gall bladder to its junction with the efferent duct. 
This latter may be the right or left hepatic duct, 
the common hepatic duct, or the duodenum. The 
cystic duct may make a partial or complete cir- 
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Exposure obtained with the use of the entire hand. 


cuit about the right hepatic duct or even around 
the common duct and so bewilder one in its course 
that identification is possible only after complete 
exposure. 

The common duct is occasionally indistinguish- 
able from the portal vein or from a right or left 
hepatic duct, especially one that has its termina- 
tion close to the ampulla of Vater. Identification 
is often difficult because of adhesions or adjacent 
inflammatory structures. In these instances the 
bile duct can be definitely recognized by explora- 
tion with a syringe and small needle, aspirating 
from the structure in question. 

There is often a peritoneal fold extending well 
up onto the gall bladder and at times to the 
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Extension of lesser omentum over on to gall 


Fig. 3. 
bladder 


lig. 2. Profile view showing the retracting hand in place 
and fingers hooked. 


duodenum. This fold is a prolongation of the 
lesser omentum but is frequently wrongly inter- 
preted as evidence of inflammatory changes (Fig. 
3). This is found in about 12 per cent of routine 
autopsies. 

The peritoneum and underlying fat is then in- 
cised and stripped away from the duct so that 
their courses can be adequately traced. This is 
best done by blunt dissection. We expose the 
cystic duct to its junction with the efferent duct 
and identify, if in doubt, the course of the right 
hepatic duct from the liver. If this is done 
no mistake can be made in ligating the proper 
duct. 


LIGATION OF THE DUCTS AND ARTERY 


Little difficulty is encountered in clamping the 
cystic duct if it is long and empty. The short duct, 
however, especially when filled with small stones, 
may prove troublesome. We have found the small 
right-angled clamp of Mixter helpful. The duct, 
already isolated, is elevated by hooking the L-part 
of the clamp under it. A similar forceps grasps the 
duct about 0.5 centimeter from its juncture with 
the common duct and a second clamp (usually the 
one used to elevate the duct) is placed parallel and 
distal to it. The duct is severed between clamps 
with a scissors or knife. It is rarely necessary to 
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Fig. 4. Manner of double ligating the duct with transfixation-duct-suture. 


use a cautery or to sterilize the cut end of the duct, 
for bacteriologic studies have shown that bile is as 
a rule sterile and the duct walls free of organisms. 
In cases of acute empyema or cholangitis, how- 
ever, cauterization is advised. 

The cystic artery, when it lies close to the cystic 
duct, is caught and tied with the latter. As Eisen- 
drath and others have shown, however, the cystic 
artery has so many anomalous courses and 
branches that it is often not secured in this man- 
ner. Therefore, in such instances, a careful study 
of the fatty tissue immediately behind the cystic 
duct should be made. Certainty of ligation of this 
artery is important for severe hemorrhage may 
otherwise occur. 

We have tried many methods of ligating the 
duct and artery and have found that a single 
strand of No. 1 chromic catgut tied with three 
knots, that is, a re-inforced reef knot, is best. We 
secure it in place by a transfixation-duct-suture 


adapted into a second circumferential ligation on 
the duct distal to the first (Fig. 4). The second 
knot is thereby held securely in place, and the 
first knot is unable to slip off because it is held in 
place by the second. The suture does not endanger 
bile leakage for there is ligation proximal to it. 
The artery is likewise at times doubly tied. Asa 
further precaution, the omental edges are often 
stitched with a suture or two over the stump of the 
cystic duct. In this way every possible oozing 
point is secured and there is no possibility of bile 
leakage from untied accessory ducts other than 
those entering the side of the gall bladderfrom the 
liver in the gall-bladder fossa. Although these are 
not common they are diligently searched for and 
tied before the liver fossa is peritonealized. 


REMOVAL OF THE GALL BLADDER 


McWhorter, in describing the dissection of the 
gall bladder, remarked: “Where the tissues are 
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oedematous and the gall bladder thickened and 
friable, the tissues separate very readily.”” (Edema 
thickens a fatty, connective type of tissue, gives 
thereby a wider space for dissection, and aids the 
finger or the instrument, if desired, in finding more 
easily a line of cleavage. One can produce such an 
oedema between the gall bladder and the under- 
lying liver by injecting normal salt or Ringer’s 
solution just beneath the gall bladder (Fig. 5). 
Dexterity in this procedure is easily acquired by 
experience. It is of especial advantage in cases of 
moderate cholecystitis or of cholesterosis. The 
complaint that it temporarily blocks blood ves- 
sels, allowing hemorrhage later, has not been 
found to be true in our experience. On the other 
hand, in the dissection of the gall bladder from the 
liver, it is of aid in protecting blood vessels of any 
size from breaking off flush at the liver and will, 
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Injection of fluid in the gall-bladder bed to aid in dissection. 


as a rule, leave a protecting layer of loose connec- 
tive tissue in the gall-bladder fossa. Leakage of 
bile from exposed liver radicles occurs rarely, cer- 
tainly far less than with the usual dissection. 
Therefore, just preceding the dissection of the 
gall bladder from the liver 10 to 20 cubic centi- 
meters of normal salt solution is injected with a 6 
centimeter needle so as to infiltrate the entire gall- 
bladder bed, the injection beginning at the fundus 
and gradually advancing. 

The peritoneum, which is reflected from the 
liver upon the gall bladder, is now severed so as to 
allow approximately o.5 centimeter, or even more, 
to remain on the liver side. Then the clamp upon 
the duct is held taut and the index finger gradu- 
ally separates the gall bladder from its bed. In 
many instances the peritoneal flaps will complete- 
ly cover the dissected gall bladder fossa and be 
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folded in naturally by the apposing liver edges 
when all traction is ceased and the liver allowed 
to return to its normal position. Otherwise a run- 
ning suture of No. oo plain catgut approximates 
the peritoneal flaps over the raw area. 

Blood vessels, if sufficiently large, should be 
ligated, but parenchymatous oozing can, as a rule, 
be quickly controlled by a hot, moist pack left in 
contact with the area operated upon for the ordi- 
nary clotting time, three minutes. 


DRAINAGE 


We have found it possible to close the abdomen 
without drainage in about 70 per cent of our cases. 
When drainage seems advisable we prefer rubber 
dam (Penrose type) or occasionally a dressed tube, 
brought out high up through the abdominal wall 
by way of a lateral stab wound. Separation of the 
wound edges occasionally follows drainage through 
the operative incision. 

Most of our cholecystectomies are performed 
under nitrous oxide-oxygen or ethylene anesthe- 
sia. With ether anesthesia, bile flow is retarded, 
and the finer bile channels can be severed without 
cognizance. Occasionally when the patient has 
awakened from this type of anesthesia and when 
the liver begins to function actively again, a bili- 
ary peritonitis may occur and even reoperation 
become necessary. With nitrous oxide-oxygen 
anesthesia and apparently with ethylene the liver 
continues its activity, and severed bile ducts, espe- 
cially in the liver fossa, can be detected and li- 
gated before the abdomen is closed. This is, of 
course, the most important feature of non-drain- 
age (Fig. 6). 

Drains leading directly from the stump of the 
cystic duct are apparently responsible for bile 
leakage in many instances, probably because of 
irritation or erosion. Long catgut strands left 
after tying the duct and used as drains have been 
pulled off with dressings and the catheter drain 
threaded over these long ends has been especially 
pernicious. Drains of these types only irritate the 
duct stump and predispose to bile leakage. For 
this reason we cover the stump of the duct with 
omentum and lead rubber dam or cigarette drains 
from the liver fossa rather than from an area near 
the cut end of the duct. 


SUMMARY 


1. The method utilizing the hand to retract the 
mesial side of the wound and operative field is the 
most important point in the exposure. 

2. Absolute identification of the biliary ducts is 
essential. 
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Fig. 6. Drainage by stab wound. 


3. Double ligation with the transfixation-duct- 
suture of the severed duct insures permanent 
closure. 

4. The injection of the gall-bladder bed with an 
isotonic fluid aids in the dissection. 

5. Closure without drainage is preferred when- 
ever possible. 

6. Drainage by a high stab wound rather than 
through the operative incision offers a better op- 
portunity for primary closure. 

7. The use of gas-oxygen or ethylene anesthesia 
instead of ether assists in determining the dryness 
of the operative field. 
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)SARLY, quick, and permanent surfacing of 
4 burns and other cutaneous defects con- 
serves health, comfort, function, time, and 
money; while unnecessary waiting spells economic 
waste. 

The factors that might lead to a choice between 
the use of flaps or of free grafts are not presented 
here, but having decided in favor of the latter, we 
should give serious consideration to the type of 
skin graft to be employed. 

Next to the pedicle or sliding flap, a successful 
free skin graft of practically full thickness will 
most closely duplicate the natural surface, but a 
number of circumstances must be considered in 
each case: the type of the graft best fitted for the 
particular loss, the speed of the operation, the 
source of the graft, and the potential healing 
qualities of the patient—all have a bearing. 

The full thickness graft is appropriate for a 
freshly made, clean raw surface where substantial 
protection, maximum mobility, minimum of sub- 
sequent contraction, and the most natural appear- 
ance are essential to a successful result. Circum- 
stances permitting, the full thickness graft has 
usually been chosen to cover a contracted, healed 
surface, in which the full thickness of the scar 
must be cut through or removed to allow re- 
laxation. Such an area may be situated on the 
front of the neck, on certain parts of the face, 
over the flexor surfaces of joints that can: be ex- 
tended, or the extensor surfaces of joints that can 
be flexed. The full thickness graft is also used in 
the correction of web ed fingers and for the re- 
lease of arms fixed anc »rown to the trunk as the 
result of a burn. On fresi granulating surfaces, on 
freshened scar surfaces in contradistinction to 
scar surfaces which have been completely excised, 
on surfaces that will resist subsequent contraction 
or in which allowance can be made for such con- 
traction, if the appearance and demands of func- 
tion do not contra-indicate their use, thinner 
grafts are chosen because of the comparative sim- 
plicity of their application and the greater cer- 
tainty of the “take.” On the back of the hand, 
except over the knuckles and upon the sub- 
cutaneous muscles of the face, the orbicularis oris 
and orbicularis palpebrarum, a split graft of some 
thickness is, in most cases, the one of choice. 
Circumstances may make it necessary to vary 


any of these rules. The technique of application 
of the full thickness graft and its after-care are 
both exacting and time-consuming. The graft it- 
self is very susceptible to infection so that the 
patient must possess good healing power. The 
wound produced by the removal of the full thick- 
ness graft must subsequently be closed. 

The Ollier-Thiersch graft is theoretically sup- 
posed to include little more than the epithelial 
layer.? If given half a chance such grafts will heal 
in close to roo per cent in areas which are only 
relatively clean and in patients with somewhat 
lessened healing power. While it requires con- 
siderable time and skill to obtain a good full 
thickness skin graft of any size, very large thinner 
grafts can be quickly cut, and, if one does not go 
too deeply and the dressing is properly applied, 
the resulting raw area is usually healed within 1o 
days when the first dressing is removed. In most 
instances it requires 3 weeks of exacting post- 
operative care to carry through a full thickness 
graft, but the successful thinner graft at most re- 
quires only protection for a few days after the 
primary dressing is removed. In many cases, 
moreover, if one wishes to form a lining for the 
antrum or for the conjunctival sac or to form a 
surface over de-epithelialized derma or the 
orbicularis oris or orbicularis palpebrarum, this 
lack of thickness of the graft is a very desirable 
quality. 

Three factors associated with the use of the 
thinner graft, if inaptly applied, may seriously 
affect the final result: (1) the thinner graft may 
not give sufficient protection to a bearing surface; 
(2) the thinner graft, because of its thinness, will 
not correct the inequalities of the underlying sur- 
face; and (3) the thinner graft, if placed on a 
freshly made raw surface with a movable base and 
movable edges, such, for instance, as the sub- 
cutaneous tissue of the neck, may subsequently 
contract without any loss of epithelium, and the 
contraction may be as much as 60 per cent. 

Contraction does not take place in the graft it- 
self but in the layer of scar tissue which unites the 
graft to its new bed. In the full thickness graft 
the derma seems to a large extent to have the 
power to resist this potential contraction. If the 


2This type of graft was described by Ollier in 1882 and by Thiersch in 
1886, Lawson (1881) and others had used free grafts larger than Rever 
din grafts previous to these dates. 


1Read be!ore The Southern Surgical Association, White Sulphur Springs, West Virginia, December 11-13, 1928. 
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lig. 1. Covering of a granulating surface that resulted from the removal of a flap. 
A, left. The process of restoration of the lining of the cheek following the destruction 
of a wide spread verrucous growth of the buccal mucosa in a patient 34 years of age. 
This case is an excellent instance of the advantage of an available speedy method of 
covering defects from which flaps have been taken. If drawn together or allowed to 
heal these defects are ugly and, in this instance, would have distorted the neck tissues. 
The cheek wound was closed and the remaining part of the flap was returned to the 
neck. The granulations were then cut off down to a yellow scar base and a thick 
split graft sewed into place and fixed with a roll of gauze sutured firmly over it. B. The 





result of grafting after about 2 months. 


thinner graft is laid on a freshly denuded scar 
base, on derma, on the periosteum, or on bare 
bone, or if the grafted area is surrounded by tense 
skin or scar, there may be little subsequent nar- 
rowing of the field. If the thinner graft is cut so 
as to include an appreciable amount of the derma, 
it seems to possess more of the good than the bad 
points of either the full thickness or the true 
Ollier-Thiersch graft, and it is this type of graft 
which we shall discuss here. 

Having categorically presented the short- 
comings of the thick split graft it is only fair to 
reiterate its redeeming qualities. A graft of this 
type of large size can be easily obtained with 
relatively little damage to the area from which it 
is cut, the ‘take’’ is almost certain, and, if 
judiciously used, such a graft gives good protection 
and a fair final appearance. A graft aggregating 
one hundred ‘square inches will heal as quickly 
and surely as one an inch square and not a great 
deal more time is required for the cutting. Fur- 
ther, unless one cuts too deeply the defect resulting 
from the removal of one hundred square inches or 
more of graft will heal as quickly as that from a 
square inch graft. The more accurately and 
evenly the grafted area is covered the more will 
the result approach the normal condition. 


TECHNIQUE 

Preparation of areas to be grafted. Acute purulent 
skin eruptions or acute pus infections of any kind are 
contra-indications- to any plastic operation, and 
especially to free skin grafting. Therefore, a careful 
examination of the skin of the entire body is made 
before and on the morning of operation. A pimple or 
a boil, even on a remote part of the body, with 
sufficient induration to suggest the possibility of 
tissue necrosis or ‘‘core”’ formation, means that the 
host’s resistance to that organism is low at that 
particular time; and we regard such a remotely 
located pimple, boil, or impetigo as a contra-indica- 
tion to skin grafting. Acute tonsillitis is also a contra- 
indication. Almost all of the failures in our ex- 
perience we have attributed to an unrecognized or 
an immediately developing infection of this kind. 
The chronic acne pustle, the simple inflammation 
about a comedo, and the acute pustule without in- 
duration are not regarded as sinister and receive 
little consideration unless they are located on the 
field of operation. During the periods of pre- 
operative preparation all pustules, as they appear, 
are treated by means of small pieces of adhesive 
plaster placed over them and allowed to remain 
until the lesion dries up or discharges. Autogenous 
vaccines are used for recurrent staphylococcus in- 
fections; for the staphylococcus aureus hemolyticus 
infection we have used the specific antitoxin recom- 
mended by Parker and prepared by Eli Lilly & Com- 
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Ulcers in a heavy scar base, primarily luetic, 20 
years’ duration without healing. A, above. For 10 days a 
wet dressing was applied to the leg every day in the out 
patient department to save this amount of hospitalization. 
The patient, a woman aged 34 years, was then kept in bed 
in the hospital for 3 days and the dressing changed twice 
daily. At operation the areas were excised including the 


Fig. 2. 


indolent edges all around. After clean excision of each 
ulcer base there remained a smooth, yellow scar base that 
bled profusely. This bleeding was stopped by means of 
compresses held on while the grafts were being cut. The 
grafts were cut from the thigh, the suction retractor being 
used, and were made large enough so that only one graft 
was necessary for each area. They were sewed in place 
under normal tension, multiple holes were stabbed through 
them, and a firm sponge pressure dressing was applied. 
A posterior plaster shell was then put on for support. B. 
The leg i year later. There was practically a full take and 
healing was complete in 10 days. This was the first time the 
patient’s leg had been healed for 20 years. She was kept 
in bed for 3 weeks after operation, and arrangements were 
made for convalescent care so she could continue to keep 
her legs at rest, because it was thought that the enforced 
rest was an important factor in the successful outcome. 
She remained at the convalescent home but one week, 
however, and returned to her household duties. Suppor- 
tive bandages were worn and she got along splendidly. A 
piece of adhesive was pulled off her leg after she was dis- 
charged from the hospital, and a small ulcer developed 
in an area adjacent to one of the grafts. This area was 
cleaned up and successfully grafted 4 months later. She is 
now seen regularly, a supportive bandage is worn, and she 
is encouraged to stay off her feet as much as possible. She 
is thoroughly appreciative of the relief from the 20 years’ 
burden of the ulcers. On these scar surfaces where the skin 
is thin and of poor texture adhesive should not be applied, 
and when crusts or scales form they should not be picked or 
scraped off but left alone or covered with a mild ointment. 


pany. Ultraviolet radiation and blood transfusions 
are frequently resorted to, and every effort is made 
to improve the general hygiene of the patient with 
particular attention to exposure to sunlight. 

For preparation of healed cutaneous areas, ordi- 
nary cleansing care, the removal of all scurf or scales 
the day before operation, and the use of some anti- 
septic solution in the operating room are sufficient. 

Unless the staining is objectionable, picric acid is 
used on surfaces that will not be exposed. On the 
face, neck, arms, and hands, iodine, 3% per cent, is 
applied twice and removed with alcohol. If the graft 
is to be near the eye, the conjunctiva should be 
prepared by the application of fresh 1 per cent 


Fig. 3. Shaving off granulations. Checked up observa 
tions show that the ‘‘take” would average much nearer 
perfect on a scar base prepared by shaving off granulations 
than on the natural surface of granulations. The granula 
tions are not scraped but sliced cleanly down to a firm 
yellowish scar base which is found below the depth of the 
velvet. Before the area is sliced, it is outlined with a 
scalpel just within the surrounding skin or scar, so as to 
give a definite sharp outline to the denuded surface. Sur- 
faces covered with healed scar are removed in the same 
fashion, the surface scar epithelium being cut off first and 
then the deep scar sliced through, layer after layer, until a 
yielding, well vascularized, deep level of scar is exposed. 
When this decortication is completed, if the defect is sur 
rounded by normal skin, it will have expanded approxi- 
mately to the size of the original defect and this will allow 
the distorted surrounding parts to return to their natural 
positions (lig. 16). 


mercurochrome. In operations about the face done 
under local anesthesia, before the field of operation 
is prepared, 2 drops of 4 per cent cocain are put in 
each eye to prevent pain should the iodine and 
alcohol enter the tarsal fissure. 

On a moist mucous membrane it is questionable 
whether a single application of a chemical solution is 
more effective than a simple douche. A healthy 
mucous membrane is very resistant to traumatic in- 
fection and needs no surface sterilization. The 
mucosa, especially of the nose and mouth, is more 
susceptible to chronic inflammation than is the skin, 
and if any preparation other than simple cleansing 
is indicated it should be in the form of treatment 
rather than in an attempt at direct sterilization. We 
do use weak chemicals in the conjunctiva but put 
little reliance in them except as a douche. We use 
iodine in the vestibule of the nose because it is skin 
lined. In the absence of acute inflammation, we be- 
lieve that it is permissible from a practical stand- 
point to regard organisms even in a foul mouth as 
not pathogenic to that person at that time. We do 
not operate in the presence of an acute inflammation 
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Fig. 4. Burn scar, spontaneous ulceration 50 years later. 
Clinically cancer, unconfirmed by microscope. A, left. 
Chronic ulcer which had been present for 5 years in the 
scar of a burn the patient had received at 5 years of age. 
He is now 60 years old, The process appeared malignant 
clinically and there were large gland masses in the groin. 
The discoloration is due to mercurochrome which was used 
in cleaning up the ulcer. Amputation was advised but re- 
fused. Under local anwsthesia, the whole area was excised 
with a cutting cautery which penetrated the popliteal fascia 
in places. This allowed retraction of the surrounding skin 
edges and the defect opened up to about one-half again as 
large as shown in A, This relaxation also allowed full ex- 
tension of the leg. Balsam of Peru and iodoform gauze 
were sewed over the defect and a posterior plaster shell put 
on. This dressing was removed on the eighth day and 
mercurochrome packs were reapplied. Four weeks after 
the first operation, the apparently clean granulating wound 
was covered with grafts taken from the abdomen and chest, 
after the granulations were sliced off as described in 
Figure 3. Healing was complete in 2 weeks. B. Result 5 
months later. 


of a sinus, of the tonsils, of the mucosa, or about a 
tooth. We avoid turning subacute infections about 
the teeth into acute conditions by what might be 
called ill advised trauma, the result of too energetic 
mechanical cleansings or extractions. We ordinarily 
regard as sufficient preparation the cleansing of the 
mouth with the tooth brush and a soapy tooth paste 
and with a simple mouth wash such as hypertonic 
salt solution. 

The preliminary preparation of bare and granulating 
areas including indolent ulcers. Unless it is the site 
of an aggressively active infection or of a locally im- 
paired circulation, a granulating surface will, in 
time, epithelialize spontaneously; but, except for 
small defects, this is a waste of time and money. 
Ordinarily, in a patient of fair health, sluggish or 
dirty granulations can be quickly cleansed by 
absorbent dressings dampened with some sort of an 
aqueous solution changed every 8 hours, by rest, and 
by postural control of the return circulation. So 
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Fig. 5. The abdomen as a source of split grafts. The 
abdomen, of the patient whose leg is shown in Figure 4, 
showing the wide areas from which grafts can be cut with 
the aid of the suction retractor. There were only a few raw 
places left at the time this photograph was taken 10 days 
after the cutting of the grafts. We prefer to use general 
anwsthesia when such grafts are cut. Even in debilitated 
patients, probably less shock results than if an attempt is 
made to infiltrate a large area with novocain. A light 
analgesia is suflicient, and with nitrous oxide the patient 
is usually awake and co-operative at the time the grafts are 
sewed on, if this part of the operation is done under local 
anesthesia. We have been able to cut grafts with the 
patient fairly deeply under hyoscine and morphine, but 
this procedure is not uniformly applicable. 


long as it is non-irritating, the exact nature of the 
solution is probably not of great consequence. The 
important factors are: (1) that the dressing be damp 
and absorbent, not sloppy or allowed to dry in place; 
(2) that it be changed sufficiently often; (3) that it 
be firmly and comfortably applied. Regardless of 
the chemical content of the solution, the primary 
object is continuous drainage and pressure control 
of the circulation both within the granulations and 
in the associated area. Where the facilities are 
available and the staff is familiar with the technique, 
chemical sterilization checked by frequent counts is 
undoubtedly a valuable adjuvant to wound cleansing 
and healing, but unless accurately done and unless 
its true objective and its limitations are appreciated 
it may cause more harm than good. In the Carrel- 
Dakin technique, the fluids bathe the raw surface 
directly and moisten the gauze secondarily, which 
probably accounts for its high average of effective- 
ness when properly applied. Fluids repeatedly 
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lig. 7 

Fig. 6. Knife and razor. The blade of the knife is 18 
centimeters long and 2 centimeters wide. It is made of a 
strip of razor steel set into a stiff back and the whole thing 
is made very light. It can be stropped on a piece of canvas, 
but will have to be ground occasionally. The razors are 
regular barbers’ razors with the heel and toe rounded and 
sharpened so as not to hang in the skin while being used. 

lig. 7. Suction retractors. These are hollow brass boxes 
with the underneath side open for application to, and suc 
tion on, the skin. Boxes of three different lengths of open- 
ing are used—4.5, 7, and 9.5 centimeters—for application 
to different areas, the smaller one being especially useful 
for obtaining grafts from the abdomens of infants and 
children. Just within the opening there is a series of trans- 
verse bars which prevent the skin from being drawn bodily 
up into the box. The ends are corrugated for gripping and 
are 2.5 centimeterssquare. A tube leads from the top of the 
box to be connected to a non-collapsible rubber tube con- 
nected to a strong suction machine. There is a spring valve 
on top of the box with a screw for the adjustment of the 
strength of suction. The suction usually used is a half of 
an atmosphere of negative pressure. 

Fig. 8. Use of the suction retractor. We always feel 
apologetic for using a special instrument but believe this 
suction retractor has some justification. While this 
machine, in its present form, is not a substitute for manual 
dexterity in cutting grafts, repeated comparisons have con- 
vinced us that with it, one is enabled to cut grafts more 
quickly, to make them larger and of more uniform thick- 





Fig. 9 


ness, and to make them of almost any desired thickness 
all of which widens the field of usefulness of these grafts 
It also enables one to cut large grafts from areas that 
ordinarily cannot be made available as sources of split 
grafts, such as the rapidly moving abdomen of a young 
baby. A very thin film of vaseline is applied to the donor 
area and gently wiped off with a gauze sponge. ‘Too much 
vaseline allows the box to slip too easily; with too little it 
will drag and cause ecchymosis. One end of the field is 
fixed with the edge of a flat pan in the hands of an assistant. 
The knife as shown in Figure 6 is used, The suction re- 
tractor is drawn slowly along the surface, neither raising 
nor depressing the skin. However, when grafts are cut 
from the abdomen it may be advantageous to lift the skin 
slightly to get the correct tension. In the present form if 
the box is allowed to remain stationary in any particular 
place, or is moved too slowly along the skin, too much 
pressure may cause streaks of dermal oedema, which will be 
registered in the form of thicker streaks in the graft. 
Fig.g Sewing on graft. Application of graft to prepared 
surface. It is cut large enough to overlap the edges (which 
may be reefed back on themselves to enlarge the area 
grafted and thus try to prevent subsequent edge scar) and 
is basted or whipped into place all around with a running 
horse-hair stitch, practically normal tension being main- 
tained on the graft at all times. Whipping into the edge of 
the defect is probably the more satisfactory. Multiple stab 
wounds are put through the graft with a pointed knife to 
allow the escape of blood and serum. (These allow slight 
relaxation of the graft.) Before the dressing is applied any 
blood clots underlying the graft are expressed from beneath 
it with a roll of gauze. ‘These thick grafts may leave a 
more pronounced scar along the edge than the regular 
Thiersch graft, but as shown in many of the illustrations, 
they usually flatten out satisfactorily; in fact the excess 
thickness may even tend to prevent keloid formation. 
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b. Cc. 

Fig. 10. Total destruction of skin of the face and 
obliteration of anterior nares. At one sitting the left upper 
and lower lids and the nasal cavity have been restored with 
thick split grafts. A. Photograph taken 1 year after be- 
ginning active treatment. This patient, a woman aged 59 
years, had allowed luetic destruction of the face to proceed 
for 3 years. The ulceration has stopped and there is com- 
plete scar healing but there is complete ectropion of all four 
lids and both lips, the external nose is all gone, the nasal 
passage for a depth of more than a centimeter consists of a 


applied to the surface of infrequently changed over- 
lying gauze probably have little douching effect on 
the raw surface and may never penetrate the film of 
secretion which normally coats all granulating or 
infected areas. Unguents, while they do not impede 
circulation, seem to lack the desired stimulation to 
granulation (Figs. 1 and 2). Bad odor can usually 
be killed by a simple application or irrigation with a 
1 or % per cent solution of formalin preceded by an 
application of weak cocain to prevent pain or the 
use of gauze impregnated with balsam of Peru and 
iodoform. A paste of lactose and dextrin in butter- 
milk to produce the bacillus acidophilus is a more 
complicated and less sure way to obtain the same 
result. 


Success or failure in the use of grafts will depend 
more upon the healing qualities of the tissues than 
upon all other factors and influences combined, 
including good surgical technique. To secure the 
maximum benefit from a chemical antiseptic 
applied to the skin or raw tissues, it is imperative 


fistula about 3 millimeters in diameter, the skin of the face 
is totally lost, being replaced by typical satiny scars. In 
the inner half of the upper lid part of the tarsal border was 
preserved; in the outer half the mucosa blended smoothly 
with the scar on the supra-orbital border. In the lower lid 
even less of the tarsal border could be made out. B. The 
approximate amount of scar surface removed is shown by 
the striped area; the incisions are marked by continuous 
lines; the amount of superficial undermining is indicated 
by the stippled area; the approximate location of the 
sutures that draw the tissues around the graft covered wax 
forms is indicated by short dashes. C. The graft covered 
wax forms in place and the sutures drawing the lids around 
them. For the sake of clarity of the illustration the lids are 
not shown drawn out as far as they should be. These wax 
forms are so shaped that when in place they are braced 
against each other so that they do not press on the globes. 
By this precaution both lids can be grafted at one sitting. 
1)-E. Condition 20 days after operation showing a single 
nasal passage of sufficient size preliminary to making a new 
external nose, the amount of opening and closing of the 
lids, and the area grafted. The operation here shown con- 
forms in a general way to the plan described by Gillies 
under the heading of out lay graft of the eyelid. 


that special attention be given the primary factors 
already mentioned, and if the strength of the 
solution lessens tissue resistance then it is best to 
discard it entirely. A firm, bright red, easily 
bleeding, granulating surface that has but a slight 
mucus-like discharge and is free from surrounding 
induration or inflammation possesses a_ high 
potentiality for healing, and such granulations 
can usually be obtained by the simple plan of 
rest and frequently changed moist dressings as 
already described. Thin or moderately thick skin 
grafts have a distinct tendency to grow when put 
onsuchagranulating surface, but they will do much 
better if the granulations are sliced (not scraped) 
down to the underlying yellow scar base and the 
whole area is covered with large grafts put on with 
proper tension and pressure (Fig. 3). If it is de- 
sired to use full thickness grafts it may be safer 
to cover the raw surface first with thinner grafts 
and to apply the full thickness grafts after the 
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lig. 11. Contracted eye socket; grafted. A. Girl of 21 
years. The eye was removed 6 years previously for some 
sort of tumor or possibly a severe trachoma. The socket is 
so contracted that an artificial eye cannot be gotten in. 
B. Six weeks after the orbit was grafted with split grafts 


area is healed. In an indolent ulcer or an old 
granulating surface, all but the deepest layers of 
the mature scar base can be excised to advantage 
and either a graft applied immediately or a new, 
more healthy crop of granulations raised (Fig. 4). 

The selection of the source, the cutting, the 
application, and the dressing of the graft and of 
the area furnishing the graft are all of importance 
and each should receive careful attention. 

Source of the graft. The skin from which the graft 
is taken should be free from inflammation and it 
should be remembered that a graft of the thickness 
under consideration is apt to raise hair if it is taken 
from a hair bearing area. Such a development may 


| =a = 


ot lee 





Fig. 12. Release of intra-oral scar by thick split graft. 
A, left. The lip is pulled up more by scarring in buccal 
fornix than by the external scar; the nasolabial sulcus is 
obliterated. B. Restoration of lip to normal length by 
excision of the external scar and release from the fornix 
scarring with a medium thick graft sewed in place over a 
wax form in the fornix. The nasolabial sulcus has been 
restored being deeply released and the resultant raw sur- 
faces covered with a graft over a fold of gauze. Patient 
referred by Dr. G. J. Mautz. 
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put in place over two wax forms; artificial eye in place and 
easily removed and introduced by the patient. C. The two 
wax forms that were put in the orbit carrying the split 
grafts for the lining. They were removed on the fifth post- 
operative day. Patient referred by Dr. L. T. Post. 


be objectionable especially for grafts put in the 
mouth. We have not a few patients who have to cut 
hair from these grafts. This surgery usually con- 
templates the improvement in appearance as well as 
in function; therefore, visible mutilations should be 
avoided if possible especially in girls and girl babies. 
Today the areas of skin ordinarily exposed are some- 
what less restricted than formerly and this is 
especially true in athletes, so that now the areas left 
from which grafts may be taken are the inner and 
outer surfaces of the upper half or two-thirds of the 
thigh, the lateral surface of the buttock, and the 
front of the abdomen. In babies still in diapers the 
abdomen is the site of choice. (Fig. 5.) 

The cutting of the graft. When possible the graft is 
cut large enough to cover the area and to extend 
beyond its edges. Even if it requires more than one 
graft it is desirable to have as few as possible and to 
have them of even thickness. On a large thigh with 
a fair amount of subcutaneous fat, especially in 
women, good sized grafts of fairly even thickness 
can be cut with a long light razor-ground knife, the 
skin being held tense and flat by traction pressure of 
small straight-edged pans above and below the 
knife (Fig. 6). In thin muscular men, in thin 
patients with flabby muscles, and on the abdomen, 
especially of babies, pressure methods to tighten the 
skin are not satisfactory. In such patients a suction 
retractor is almost necessary to secure the type of 
graft that is desired. It is helpful in any case (Figs. 
7 and 8). 
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lig. 13. 


Lip ectropion due to burn scar, released and grafted. 


A, left. Boy 


of 16 years was burned at 21% years, with resultant ectropion of lower lip and scarring 
about face. The scar was released and a very large thick split graft put in place over 


a wax form. 


B. The result 20 months later. 


Note the straightened corner of the 


mouth and the quite smooth surface of the graft. There had been a secondary exci- 
sion of the edge along the vermilion border of the lips, but the other edges are those 


of original union of the graft. 


A pplication of grafts. The grafts are applied as 
soon as the bed is prepared. Definable arterial or 
venous bleeders of any size may be caught and tied 
with split silk or No. 3 catgut, but this is usually 
not practical except in instances in which the scar 
has been entirely cut through or removed. In cases 
in which large areas are simply denuded haemostatic 
pressure with gauze is maintained as the denudation 
progresses. When completed, the grafts are sutured 
in place and the surface pressure reapplied. The 
graft is put on to overlap the borders of the defect; 
if more than one graft is needed the borders of each 
piece overlaps its neighbor. This overlapping is 
possibly a prophylactic against future visible scar. 
The grafts are held in place, under about normal 
lateral tension, by continuous basting or whipping 
stitches of horse hair (Fig. 9). A graft that is put 
on under normal stretch will be clearer and less 
muddy looking than one that has been allowed to 
contract. After the graft is sutured small holes are 
cut through it at appropriate intervals to insure 
drainage of blood and serum. A retained blood clot 
may be a source of failure. 


DRESSINGS AND POSTOPERATIVE CARE 


There has been more written on the dressings 
and postoperative care of skin grafts than on any 
other phase of the subject and in most of these 
contributions, many of which are a bit lengthy, 
the factors that we have found best to promote a 
quick, sure “take” either are not mentioned or 
are not recommended. ‘These factors are (1) 


absence of virulent infection, (2) fixation, (3) 
pressure, and (4) provision for drainage. 


Fixation and pressure can be obtained with any 
good, ordinary, well applied surgical dressing. Early 
slipping of the dressing may dislodge the graft. This 
is one reason why we suture the graft and why we are 
liberal in our use of adhesive plaster on the dressing. 
Any little secretion drying at the edge of the graft 
may block drainage or cause a dry dressing to stick 
and thus possibly detach the graft when the dressing 
is removed. Therefore, two layers of vaselined gauze 
are applied next to the graft under the pad and, 








Dressing of donor area. 
section of leg to show dressing of an area from which a graft 


lig. 14. Diagram of cross 
has been removed. Note that the greased and the dry 
gauze barely lap over the edge of the defect and that the 
adhesive comes right up to the defect. This is important to 
insure the stability of the dressing necessary for comfort. 
This part of the dressing is not changed for 9 days unless 
necessary. Over this dressing a larger absorbent one is 
placed and can be changed as often as desired. A, ad- 
hesive. G, gauze pad. X, six layers of xeroform vaseline 
gauze. S, uncut skin. D, raw surface. 
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Fig. 15. Deep burn, grafted in the fifth week. This 
patient was overturned in a farm tractor and the exhaust 
pipe pinned him down across the left flank. He remained 
there for an hour and three quarters. The frame of the 
tractor rested across the inside of the right thigh just above 
the knee and divided the tissues subcutaneously almost 
down to the femur, the skin remaining intact. When seen 
a few hours later, a burned mass of skin and subcutaneous 
fat covered the whole flank and extended down over the 
ilium. A débridement was begun but because the exact 
plane of demarcation was not evident and because it would 
probably be necessary to expose a good deal of the ilium 
the process was carried out over the upper half only. The 
burn was approximately 4 centimeters thick. Mildly anti- 
septic packs were used. The sloughs were soon free, and 
healthy granulations were obtained in the half of the area 
that was not excised about as soon as in the other half. 
Thick grafts, some of them 4 inches wide, were cut with 
the aid of the suction retractor from the left thigh and 
were sewed in place after the granulations were cut away 
down to a scar base. Asmallarea of bare bone remained on 
the iliac crest. The grafts were applied to within one-half 
inch of bare bone in spite of a slight discharge as well as 
over the whole wound. The photograph shows the full 
take of the grafts even down to the exposed edge of the 
bone. Healing was complete in 14 days except over the 
exposed bone. No attempt was made to dislodge the 
dead bone, and the patient was sent home to wait for 
spontaneous separation or possibly complete healing over 
it. This illustrates an economical advantage in the early 
grafting of burns. In 5 weeks after the accident the whole 
area was grafted and as far as the grafts were concerned he 
could have gone to work 3 weeks later, but in spite of the 
wound mentioned he was doing work as an overseer in one 
month. Though 4 to 5 centimeters of tissue was burned 
restoration was satisfactorily made with thick split grafts. 
In this instance the thickness of the tissue destroyed hap- 
pened to be fat deposit. 


because xeroform is supposed to be antagonistic to 
staphylococci which are present in all skin and all 
grafts, we make up the vaseline with 3 per cent 
xeroform. On a firm, even surface where pressure is 
easily applied, such as the forehead, we may use 
only dry gauze sponges next to the greased gauze. 
On uneven surfaces, on surfaces that lack a firm 
foundation, such as the front of the neck, or on the 





Fig. 16. Electric burn scars, relaxation by decortication, 
grafted. A. Man aged 31 years was admitted to the 
hospital 5 months after he had suffered a severe electrical 
shock and burn. Healing had occurred, but a very thick 
(1.5 cm.) keratosis in the inguinal region had formed. The 
contraction pulled the scrotum over toward the groin; the 
tissues all around the area were drawn and uncomfortable. 
The arm was covered with thin epithelium that broke open 
on the slightest injury. The hand and forearm movements 
were handicapped. The use of a flap or of a full thickness 
graft of adequate size would have been but shifting the 
location of the defect, and also time consuming. B. The 
groin 9 weeks later. Note that the scrotum is free, also the 
comparative size of the scar area and the grafted area. The 
patient volunteered the statement that the grafted area 
was practically the same size as the original burned area. 
Complete subjective relief was obtained. On account of a 
thrombosis in the opposite leg that occurred during the 
healing of the burns the patient did not go back to work as 
an electrical lineman until 4 months after the oper’.tion, 
though as far as the grafted area was concerned e could 
have gone to work ina month. C-D. Arm grafted at 
the same time as operation on groin; total operative time 
1 hour, 55 minutes. Excellent example of extensive repair 
that may be made at one sitting by utilizing this type of 
graft. Patient referred by Dr. F. D. Sultzman. 


hand, large, flat, damp, marine sponges, which do 
not touch the bare skin, are applied evenly over the 
gauze pads. The whole dressing is fixed by a 
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lig. 17. Grafting of the thigh defect simultaneous with 
the planting of the hand in the skin pocket. A. Clubbing 
of hand following burn. The dorsal surface has been freed 
of scar preparatory to planting it in a thigh pocket for ob 
taining a suitable covering. B. Thick split graft sewed, 
raw surface out, on the palm of the hand. When the hand 
carrying the thigh flap on its dorsal surface is removed, this 
split graft will be found attached to the thigh. C. Diagram 
of handin thigh pocket. D. Fair “‘take’’ of the graft, at least 
enough to make complete closure of the defect possible. 
This split graft thus applied to fresh clean raw surfaces, 
except on such firm surfaces as the dorsum of the hand, 
forehead, etc., does not give as hi, ha percentage of ‘‘takes”’ 
as when applied to the scar base of a decurticated granu 
lated or healed scar surface. Nevertheless the plan is useful. 


pressure bandage. In our original studies on the 
application of pressure dressings to skin grafts, the 
use of sponge rubber, inflated toy balloons, lambs 
wool, and damp marine sponges were included. In 
our experience we have found that the moist marine 
sponge has been the most practical distributor of 
pressure (1-2). 

On a well prepared, healthy surface, the first 
dressing should be the last, but it is just as well to 
examine the wound at the end of 4 or 5 days, or 
earlier, if one has any doubt as to the healing quality 
of the grafted base. In some instances the dressing 
is allowed to remain 10 days before it is disturbed. 
Should a clot be found, the overlying graft is split 
with a sharp knife or scissors and the clots pealed 
out; then, if the graft is clean, there is fair probability 
that it will reunite to the base. Should there be an 
accumulation of serous secretion, yellow or clear, 
the detached part of the graft is cut away with sharp 
scissors and the area is considered not clean and is 
dressed accordingly. In such cases treatment con- 
sists in the application of an absorbent dressing very 
similar to the one used in the preparation of the 
granulation bed, at least daily inspection of the area, 
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and the removal with sharp, fine, curved scissors of 
all raised edges of graft. If, after a day or two, it is 
found that there is still a tendency for fluid to 
collect under the graft or to undermine the edges, 
then the graft, still considered unclean, is protected 
by narrow three-eighths or one-half inch wide ad- 
hesive strips which span the area and adhere to the 
skin beyond on each side. These are placed one- 
sixteenth inch apart to provide for drainage. Over 
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Fig. 18. Combination of full thickness and thick split graft. A, left. Boy 17 years 


of age 214 years after being burned, and after having received some X-ray or radium 
treatment elsewhere for the scarring. There is loss of the normal contour of the neck 
and ectropion on one side of the lower lip. B. Restoration of lip contour 2 weeks after 
operation with a thick split graft sutured to the surface of the chin and cheek and 
one applied over a curved wax form on the defect of the lip. The neck scar has been 
dissected out and the defect covered with a full thickness graft. Patient referred by 


Drs. Bierning, Lynch, and Rice. 





Fig. 19. Burn scar, frost bite, local tuberculosis. A. Scar 
over whole face from a burn 19 years before. Frostbite of 
the area 10 years later had resulted in further trouble with 
pain, ulceration, and ectropion. There is a complete 
ectropion of the left lower lid and a shortening of the upper. 
The ear is adherent to the skull. Microscopic examination 
confirmed the diagnosis of tuberculosis of the skin. B. Al- 
most total restoration of the surface of the cheek, outer sur- 
face of the ear, and mastoid region, with one large thick 
split graft. The lower lid ectropion has also been relieved 
with a similar graft put it overa wax form. Note that the 


large graft has a wrinkled appearance due to a slight con- 
traction of the bed scar, but this later relaxes (see C), Fol- 
lowing the restoration of the cheek and eyelid the patient 
worked through the winter out of doors in comfort for the 
first time since the burn. C. Eleven months later, shortly 
after new grafts had been put on the nose, outlined with 
mercurochrome, upper lid, and over the orbital ridge. The 
ear has been released from the scalp by a graft put behind it 
over a form. The large cheek graft has lost its wrinkled ap- 
pearance and is perfectly smooth except at the anterior 
edges. It has become deeply pigmented. 
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Fig. 20. 


“Portwine stain,’ radiation, subsequent scarring. A, left. Girl aged 9 


years, with scar of radium burn following treatment for an angioma at 6 months of 
age. The surface was excised down to a very thin smooth scar base, going into the 
underlying fat in one place. One large fairly thick split graft was taken from the upper 
part of the thigh with the aid of the suction retractor, sewed in place, and dressed with 
sponge pressure. B. The full take and complete healing 18 days after the operation. 





Fig. 21. 
with telangiectasis of 10 years’ duration following radium treatment for goiter. There 
was apparently not much activity but the scar was unsightly. The area was excised 
and a graft put on. B. The graft 8 days after operation. 


this is placed the damp drainage dressing. The 
latter is changed sufficiently often but the adhesive 
strips, which prevent trauma to the grafts, are left 
unchanged as long as a week if they do not become 
loose. Fortunately, special treatments of this kind 
are rarely necessary. 

In certain sites such as within the mouth, on the 
eyelid, and on the lip, it is not practicable to obtain 
pressure by ordinary dressings. In these situations, 
if the graft is wrapped around a wax form, raw surface 
out, lateral tension of the graft is obtained by the 
friction of the graft on the wax or by the suturing 
under tension of the graft over the wax. In turn the 
tissues to be grafted are sutured under tension 


! Portwine stains are taken care of by excision of the surface, which 
does necessarily penetrate the full depth of the involvement and then the 
application of large split grafts. Specific instances are omitted here 
because a separate paper on this subject is in preparation. 


Scar following radium treatment, grafted. 


A, left. Woman of 26 years 


around the graft covered form which furnishes the 
desired pressure.” Such grafts properly implanted in 
a newly made wound in the mouth will, if the patient 
is in fair condition and not subiect to any acute in- 
fection, heal in close to 100 per cent of the cases in 
spite of the fact that the graft and the wound have 
been bathed in saliva (3). (Figs 10-11-12-13.) 

On two occasions the wax form of an eyelid graft 
was removed on the second day on account of dis 
comfort in the eye—a complaint which should never 
be disregarded. The graft was lost in neither of 
these cases. After removal of the form the grafts are 
treated by the simple application of a thick layer of 
vaseline, which will prevent formation of crusts at 
the newly healed borders—another form of drainage. 


*The names of Esser, Gillies, and Waldron are associated with the 
war-time development of this plan of applying the graft. 
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lig. 22. X-ray burn scars, keratoses, carcinoma, A. The 
hand of a physician, an early worker with X-ray. The two 
fingers had already been amputated because of extreme 
change and at the base of the thumb definite low grade 
squamous cell carcinoma had developed. Amputation 
above the wrist was advised but because of the necessity of 
some part of a hand for his work, another plan of treatment 
was followed. Half of the hand was amputated, the cover 
was removed from the dorsum of the two remaining fingers, 





Fig. 23. 


a D. 


and an abdominal flap was put in place. B. The hand 30 
months after the rest of the covering has been removed and 
replaced by a thick split graft. The free graft limits are 
within the dotted lines. C. The other hand 1 week after a 
number of its keratotic areas had been excised at one opera- 
tion and replaced with these grafts. D. The same hand 20 
months later and the smoothing out of the grafts, that 
occurred without further operation. Patient referred by 
Dr. C. S. Venable. 


Fig. 23. Old roentgen-ray burns excised, grafted. 
Woman of about 55 years treated with X-ray 14 years ago 
for fibroids. The skin looked red and leathery for 8 years. 
Ulcerations then occurred and were present for 6 years. 
She was treated with Quartz light and during this treatment 
became worse, Examination showed involvement from 
just above the pubis almost to the umbilicus, 12 to 15 
centimeters wide on each side. There was telangiectasis, 
scarring, keratosis, and ulceration. At operation a wide deep 
excision was done. There were places where the aponeuro- 
sis couldn’t be identified, and there was a question whether 
malignant change had taken place. (Malignancy was not 
found on microscopic examination.) The resultant raw 
surface was not a real satisfactory surface for any kind of 
free graft and while it was appreciated that grafts applied 
might not all grow, with this type of graft there is little 
lost in trying. Two large grafts were cut with the aid of the 
suction retractor, sewed in place, and firmly dressed with 
sponge pressure. The largest of these grafts was 25 centi- 
meters long, 15 centimeters wide on one end and tro centi- 
meters on the other after they were on the abdomen. 
There was about 50 per cent loss of these grafts. Seven 
weeks later at the time of a second operation the raw area 
had contracted so that the defect was about one-fourth the 
size of the original. Split grafts were put in place in three 
sections after cutting off the granulations. Healing was 
complete in 2 weeks. The patient is shown here 3 months 
after the second operation. She is free of subjective sensa- 
tions and no ulceration or other signs of activity are pres- 
ent. Patient referred by Dr. E. Jonas. 
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Fig. 24. Primary skin cancer complicated by radium burn. Ulcer had persisted 
15 months. Flexion of the wrist and fingers was limited by the contraction. The 
ulcer, including the whole scarred area, was excised down to the deep fascia, which 
apparently was not involved, and immediately grafted. B. Roughening of the area 
that occurred in the first few months after grafting. C. Result 16 months later with 
full flexion possible and roo per cent function. Note that the graft has stretched and 
that the junction with the surrounding skin can hardly be made out. 





A. B. is 
Fig. 25. Restoration of covering of dorsum of hand. A dentist aged 41 years lost 
most of the skin of the dorsum of the hand in an automobile accident. The tendons 
were exposed and torn but none was severed completely. When admitted to the hos- 
pital, the wound was covered with clean granulations, and movement was hindered 
considerably. In this instance the granulations were cut off down to a yellow scar 
base and two thick split grafts were used to cover the defect. The grafts were put 
on as a surgical dressing to get the wound clean enough so that a thicker pad, either 
a full thickness graft or a flap, could be transplanted. A. The graft 4 months after 
the operation. Function was good and the patient was able to attend to his dental 
practice with so little inconvenience that he did not return forfurther work. B and C 
show the hand after about 2 years. Note the normal looking wrinkling of the skin. 
The wrist cannot be fully flexed because of tightness of the extensor tendons and not 

because of lack of skin covering. Patient referred by Dr. C. H. Jameson. 








A. Bb. 


Fig. 26. Restoration of nasal passage after almost com- 
plete atresia from scar contraction in the vestibule. A. 
Original condition of left nostril which is obstructed by a 
scar contraction at the junction of the vestibule with the 
nasalcavity. B. Incision along the border of the impinging 
fold of the vestibule lining continued across the floor of the 
vestibule to the border of the ala (indicated by the heavy 
dashed line). The transverse line of light dashes above 
indicates a part of this incision that is hidden within the 
nostril. The outlined trap-door is dissected forward with 
its base toward the alar border, and from behind it is re- 


The graft and the conjunctival sac should receive 
daily attention. Great care should be exercised in 
the removal of the wax forms. With a sharp knife or 
scissors, a cut should be made carefully through all 
stitches and the excess graft overlying the outer sur- 
face of the form, and this process continued until the 
form itself can be plainly seen. Then separation to 
each side is carefully accomplished, and with the aid 
of soaking if necessary the form may be loosened 
from the graft and lifted from its bed. The dead 
edges of the graft can then be trimmed and the cut 
sutures removed. 

Dressing of the donor area. Discomfort in the area 
from which the graft has been taken may be caused 
by one of two factors: (1) infection which might 





Fig. 27. Total‘restoration of the skin of the forehead. 
The forehead tissue was used for a lip reconstruction and 
the forehead covered with a single large thick split graft 
put right on the periosteum. Note that the graft edge has 
come to the same level as the skin of the scalp. The graft 
has also become quite movable. Patient referred by Dr. A. 
B. Kanavel. 
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C. D. 


moved enough scar and fibrous tissue to give a very much 
expanded vestibule. The stippling indicates the extent of 
the excavating. The trap-door is dropped back into place, 
and a large split graft is put in in the form of a Mikulicz 
pack with a strip of moistened fine “‘silk”’ marine sponge as 
the core. The pack is kept from slipping by one horse hair 
suture from the ala to the columella. D. Diagram of final 
result in a case so treated. The nostril has remained open 
and functioning for 5 years. In lining a contractile cavity 
with a split graft allowance should always be made for con- 
traction. 


rarely occur from organisms liberated from sweat 
and sebaceous glands at the time the graft is cut; 
(2) movement or pulling of the dressing. Ordinarily 
these areas are made comfortable by immediately 
applying six smooth, flat layers of vaseline xeroform 
gauze covered with a flat gauze pad, neither the 
gauze pad nor the greased gauze extending more 
than % inch beyond the raw area. The whole is 
then firmly strapped in place by means of adhesive 
plaster which prevents any sliding or pulling on the 
raw surface of this deep dressing (Fig. 14). Over 
this is bandaged a protective absorbent pad which 
may be changed as it becomes soiled. If two parallel 
grafts are taken from the thigh, a strip of uncut skin 
is left between the defects for the attachment of 
adhesive plaster. Ordinarily, at the end of 9 days, 
the blood soaked original dressing is lifted off or it is 
soaked loose by a wet pack. If the graft has not 
been cut too deep, the whole area is usually found 
to be healed. If in any place the cutting has gone 
down to the fat, healing at such spots will be de- 
layed. If the patient walks about at this time it is 
well to reapply a firm pressure dressing under ad- 
hesive plaster to try to prevent the possible formation 
of small hematomata under the fresh thin epithelium. 
If it becomes uncomfortable before the ninth day, 
the dressing is soaked loose, and the area redressed 
with the greased gauze. If infection occurs, damp 
pressure dressings are used. 


TREATMENT OF DEEP BURNS 


Willis (4) and others have treated burns by 
immediate excision down to the sound tissue and 
then grafting the raw area, if necessary, when the 
wound has become sufficiently clean. In cases in 
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which this can be successfully accomplished it is 
of real advantage. Regardless of the will to do so, 
in many cases whether from the extent of the 
burn, the condition of the patient, or the con- 
trolling circumstances, such treatment is at pres- 
ent impracticable. This should not, bowever, 
make one content with a practice all too prevalent 
of allowing these wounds to become deeply in- 
fected and to granulate and suppurate for months 
and possibly years before the wounds are covered 
with hard, distorting, limiting scars which, with- 
out later help, cripple the victim throughout life 
and later are too often the site of cancer. Figs. 
4-15-16-17-17-19.) Most joints so fixed by scar 
can be released by means of flaps or full thickness 
grafts. This is not true, however, of the fingers 
which, during the slow healing process of a burn 
extending little deeper than the skin, often be- 
come so fixed by periarticular thickening that a 
year or more of manipulation may be necessary 
to release them or they may never become 
released. 

Immediately after the calamity of an extensive 
burn, relief of pain and preservation of life are 
the all-embracing considerations; but, as early as 
possible, means should be taken to protect the 
wounds from infection and to encourage drainage. 
The so-called open treatment of burns, which too 
often means a pus poultice under crusts, may be 
sufficient for superficial burns, but our observa- 
tion of the late results of such treatment of deep 
burns makes us feel strongly that whenever 
possible some other plan of treatment should be 
instituted especially when the full thickness of the 
derma is destroyed. When we have treated fresh 
burns we have usually been able to secure a 
healthy, firm, granulating surface within a month, 
and have the grafts healed in place within 2 weeks 
more (Fig. 15). 


We have the most profound respect for the skill 
and devotion of the man who brings one of these 
badly burned children through alive, and we see 
many on whom the scarred area is so extensive that 
it probably would not have been practicable to have 
covered the early wound completely with grafts. 
Here the judicious use of the small deep graft as 
described by Davis should greatly shorten the con- 
valescence and might be all that would be necessary. 
In spite of many literary citations to the contrary, 
all our experiments with homo-grafts have ended in 
the graft being completely absorbed in from 3 to 6 
weeks after it had healed in place, even when the 
bloods matched. Our observations, however, are 
incomplete as we have never tried the application of 
grafts from one young child to another of similar age 
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nor have we grafted from one identical twin to 
another. 

Roentgen-ray and radium burns (5). In the treat- 
ment of radium and roentgen-ray burns, the object 
should be the complete removal of the involved 
tissue, with an attempt to get beyond the limits of 
the endarteritis, the telangiectasis, and of the active 
keratosis. Upon the type or degree of burn present, 
the size and depth of the necessary excision, and the 
location of the defect on the body, will rest the 
choice of method of repair. If free skin grafting 
seems indicated, full thickness grafts or thick split 
grafts may be used. 

In those burns evidenced by change in color, by 
telangiectasis, and possibly by some slight scaliness, 
the preparation of the bed for the graft may be done, 
as in healed burn scars, by slicing off the surface 
down to a very thin layer of derma and then im- 
mediately grafting with thick split grafts. If, in 
these areas, there are any smaller areas of excessive 
scaliness or keratosis, the excision should go deep 
and the defect in the graft bed should be closed with 
sutures to try to preserve smoothness if it is desired. 
Though trouble might possibly develop later in these 
areas, so far we have not had any. If it should occur 
deeper excision and regrafting should be done 
(Figs. 20-21). 

Burns in which active keratosis is present should 
be widely excised to their full depth, though the 
determination of their extent may be difficult. If 
free grafting is indicated, the thick split graft will 
be appropriate in many instances (Figs. 22-23.) 

LARGE AND 


FACE NECK BLEMISHES 


We have treated large areas of damage to the skin 
of the face and neck, especially in women, such as 
oil or dirt filled superficial abrasions, large nevi or 
hairy moles, and scars resulting from trauma, acid 
or radiation, by dissecting off the lesion or scar down 
to the subcutaneous tissue and then, after allowing 
the area to granulate for 3 weeks, applying a thick 
split graft, as described under burns. If the scar is 
in the form of plaques, in or under the derma, as 
has occurred from long severe acne or smallpox, 
great improvement has resulted from dissecting off 
the damaged skin and the bases of the pits and ap- 
plying the graft to a deeper plane of this blanket 
scar. 
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PALINGENESIS OF VISCERA!' 


J. CHRISTOPHER O’DAY, M.D., F.A.C.S., Honotutu, Hawalt 


HEN that closely observing French 

physician, Glénard, gave to the medical 

world the treatise on gastro-enteroptosis 
that immortalized his name, it was with no 
thought that the disease would ever become a 
surgical one. “For successful treatment,” he says, 
“the following must be carried out: (1) the in- 
testines must be raised and maintained in their 
position; (2) the abdominal tension must be in- 
creased; (3) the bowels must be regulated; (4) 
the secretions of the digestive tract and of the 
annexed glands must be stimulated; (5) the ali- 
mentation must be regulated and the diges- 
tion assisted; and (6) the organism must be 
stimulated.” 

Speaking of Glénard’s work in relation to 
gastroptosis and enteroptosis, Einhorn has this 
to say: “The idea which led the French physician 
to the discovery of the disease designated by his 
name (Glénard’s disease) was the fact that the 
whole digestive tract, which from the mouth to 
the anus is ten or fifteen times longer than a 
straight line connecting both points, is arranged 
in the form of different baldachins suspended on 
six loops by means of ligaments at the posterior 
wall of the abdomen. . . . The zigzag direction 
of the loops offers the possibility of too great a 
bend, sometimes at such an acute angle that it 
causes obstruction to the passage of the ingesta 
or secretions at the six main points of fixation.” 

The light the years intervening between Glé- 
nard’s time and now have thrown on this sub- 
ject has not changed one of those six main points. 

Ptosis of the abdominal viscera which has pro- 
gressed to a degree capable of producing kinks 
of occlusion, particularly in the duodenum, will 
cause discomforts that may be difficult to dif- 
ferentiate from those caused by peptic ulcer or 
gall-bladder disease. On the other hand, similar 
occlusions at the lower ileum or cecum may, in 
effect, simulate any one of the various appendi- 
ceal disturbances. This is a point that will bear 
emphasizing, for it is true that many an able and 
conservative abdominal surgeon has been tricked 
into performing gastrojejunostomies or appendec- 
tomies that, failing to give the expected relief, 
have made a repentant of one who unwittingly 
neglected to consider the likelihood of the pres- 
ence of a gastro-enteroptosis. Indeed, we must 
not forget that gastro-enteroptosis is a charac- 
teristic affliction in a certain type of individual. 


Moynihan says, ‘‘The patient is almost always 
a neurasthenic of a most pronounced type.” 

This statement is true as far as it goes; the 
danger lies in the inference that the neurasthenia 
is the cause of the ptosis. In my opinion, judging 
from the work of Coffey and from my own ex- 
periences, many cases of extreme visceroptosis 
give rise to that syndrome of complaints which, 
out of a better understanding, we classify as 
neurasthenia, and yet, once a correction of gastro- 
intestinal function has been accomplished and 
the neurasthenic no longer complains, our belief 
in the neurasthenic cause of ptosis becomes less 
secure. In fact, we cannot ignore the numbers of 
neurasthenics who have no digestive disturbance 
at all. It is best not to try to associate a purely 
mechanical disease with any temperamental type 
of individual. But there is a type we must not 
ignore if we wish to be on the alert; ptosis of the 
abdominal viscera belongs only to the slim Jims. 

The first requisite of Glénard’s treatment was 
to raise the intestines and then maintain them in 
the raised position. To accomplish this he used 
a pad. The pad was worn in such a manner that 
pressure was exerted on the lower abdomen. 
Nowhere is he enthusiastic about the ultimate 
results of this treatment. The principle is correct. 
Correction, however, can be properly accom- 
plished only by careful surgery. Without it 
palingenesis of visceroptosis is impossible. 

When the abdomen has been opened in the 
belief that peptic ulcer, gall-bladder or appen- 
diceal disease will be encountered and we find no 
such condition, the sting of our humiliation 
will be lessened if due regard has been given to 
the type and the likelihood of existing prolapse. 
With a well-defined set of plans that can be relied 
on to determine and correct an existing viscerop- 
tosis we may proceed with the operation without 
the betrayal of that awkwardness inevitable in 
single tracked attitudes. 

Before an intelligent or clear conception of 
gastro-enteroptosis can be derived, it will be 
necessary to have become familiar with the em- 
bryological development of the peritoneum. 
We learn, then, how the duodenum became fixed 
in a peritoneal tunnel that has its termination to 
the left of the vertebra and from which it emerges 
to join the freely mobile jejunum. 

The stomach may occupy a position much 
lower than that which we have been wont to 


1 Read before the Oregon State Medical Society, LeGrande, Oregon, May 16-18, 1929. 
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regard as normal and not cause distress. How- 
ever, if it is low enough to interfere with its own 
motility where should we look for the evidence of 
that interference? At the entrance of the tunnel. 
There the drag of the prolapsed stomach has 
produced a kink, and we find a dilated proximal 
stomach and a collapsed distal duodenum. The 
gastrohepatic ligament is no longer capable of 
supporting the stomach. 

Let us assume that instead of observing a di- 
lated stomach in association with an occlusion of 
the upper duodenum we find that both stomach 
and duodenum have undergone a marked dilata- 
tion. Where, then, should we look for the ob- 
structing kink? Picking up the jejunum just distal 
to the duodenojejunal junction and finding it 
normally patent we are warranted in concluding 
that the occlusion is caused either by a tighten- 
ing of the superior mesenteric vessels in their 
transit over the lower portion of the duodenum 
or else by a kinking at the margin of the outlet 
of the tunnel—the latter being of most infrequent 
occurrence, 

The mesenteric root crosses the vertebra from 
upper left to lower right. If it is given a down- 
ward pull, by reason of this position, it falls 
toward the left flank. When we find the mesen- 
teric root in the left flank, a survey of its fai is 
taken. If there is a goodly leaf of fat between its 
folds, we have the assurance that the lacteals are 
imposing no hindrance on the free passage of the 
chyle to the thoracic duct. On the other hand, 
should it have lost its fat and come to resemble 
tissue paper with blood vessels sprawling over its 
threatening thinness, the conclusion is justifiable 
that such a degree of starvation could not obtain 
under any conditions other than partial occlusion 
of the lacteals themselves. 

With hepatic and splenic flexures intact, 
ptosis of the transverse colon cannot reach a 
degree extreme enough to produce any symptoms 
whatsoever. The point to be determined relates 
to the two interdependent ligaments: i.e., the 
gastrohepatic and the gastrocolic. When for the 
need of the support of the gastrohepatic ligament 
the stomach has gone down with the transverse 
colon, the drop, if low enough, can kink the duo- 
denum at the entrance of its tunnel. 

It should be kept in mind that unless the gas- 
trohepatic ligament becomes inadequate, kinking 
at the entrance of the tunnel cannot obtain. 
And further, it must be remembered that the 
gastrohepatic ligament, whether adequate or in- 
adequate, has no part in the production of occlu- 
sions of the lower duodenum. Such obstructions 
can come only from a drag on the mesenteric 
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Fig. 1. a, Drag and kinking on upper portion of duo- 
deum; b, ptosis of ascending colon producing twist at ileo- 
cecal junction. Insert A shows the superior mesenteric 
vessels as they emerge from pancreas to cross over lower 
portion of duodenum. 


root which either obstructs by kinking at the 
jejunal beginning or else by tightening the su- 
perior mesenteric vessels over the last portion of 
the duodenum. These obstructions can be re- 
lieved only by a posterior, no-loop gastrojeju- 
nostomy. 

Ptosis of the transverse colon alone, meaning 
that the gastrocolic ligament has become over- 
stretched between stomach and colon, need not 
be regarded seriously. But when the ascending 
colon and caecum are mobile and the ascending 
colon has gone down with its transverse fellow, 
inspection of the ileocecal junction will reveal a 
twist that not only inhibits passage into the 
colon but diverts the stream so directly into the 
cecal pouch that dilatation, made worse by 
stasis, converts the caput coli into a very mis- 
chievous cesspool. 

There is another sequela of visceroptosis not 
to be overlooked—interference with the return 
of the venous blood—which is recognized by 
either a general or local cyanosis. Viscerocyano- 
sis associated with lower duodenal occlusion be- 
speaks the extent to which the drag has impinged 
upon the superior mesenteric vein. In casesin which 
the cyanosis creates a zone immediate to the 











Fig. 2. Suture of ascending colon to posterior parietal 
peritoneum. 


point of occlusion, it can be readily recalled that 
undue pain and tenderness were pre-operative 
indications. 

In one of my earlier articles' I made a distinc- 
tion between ptosis, stasis, and inertia. The dis- 
tinction should not have included stasis beyond 
that it is a mere symptom that belongs to each 
of the other two conditions. 

It is when we subject this symptom as it is 
related to these two visceral inhibitions to a care- 
ful scrutiny that it immediately becomes appar- 
ent how the two may be confused. But the treat- 
ment of each being so diametrically opposed, 
neglect of differentiating can ill afford to be 
countenanced. Ptosis is a mechanical inter- 
ference of function; inertia is a paralytic inter- 
ference of the same function. Ptosis exerts its 
baneful effect by causing partial strangulations 
at given points. Its treatment is, therefore, 
mechanical. 

When the venous circulation becomes involved 
it would not be unreasonable to assume that the 
portal function of the liver becomes, to adegree, 
somewhat affected. This, of course, is conjec- 
tural, yet the subnormal temperature so fre- 


1 The interrelation of stasis, ptosis. and inertia of the intestinal tract. 
Ann. Surg., 1918, July. 
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Fig. 3. Suture of ascending colon to lateral parietal peri- 
toneum. a, Plication of gastrocolic ligament; 6, anterior 
and lower portion of stomach sutured to falciform ligament 
and reflection of peritoneum. 


quently observed accompanying the condition 
would suggest such a possibility. 

With inertia no points of kinking or constric- 
tion are to be found, the stasis is general, the 
transit of bowel content is slow in consequence 
of a sluggish peristalsis. Obviously pain cannot 
be considered in the presence of inertia. 

With ptosis there will be not only cramp-like 
and colic-like pains but as well a point of tender- 
ness over each stenosed portion of the gut. We 
must remember that precisely the same principle 
holds good as in making a differential diagnosis 
between gastric atony and pyloric occlusion. In 
both of these inhibitions the contents of the 
stomach are long retained, but in atony there is 
no pain. The stomach is inert. With pyloric 
occlusion, the stomach still possesses its motive 
power and each contraction produces a_ pain 
commensurate with whatever degree of pyloric 
narrowing has obtained. 

Another point to be emphasized is the uncer- 
tainty of roentgenograms. Indeed, no roent- 
genogram can be properly interpreted unless the 
type of the individual is first considered, for all 
long waisted, flat bellied people give pictures 
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that greatly resemble ptosis whether or not 
stasis exists. Again, the picture reveals those 
peculiar separations and accumulations of barium 
so easily mistaken for occlusions that unless the 
importance of pain, as the paramount means of 
differentiating, be included, grave doubts and 
uncertainties may befog what should really have 
been a clear and concise diagnosis. 

Let me qualify this last statement. By a clear 
and concise diagnosis I do not mean that diag- 
nosis should be absolute but rather that a con- 
clusion be reached wherein we are assured that 
surgery is imperative. Then, when the abdomen 
is opened, we may be saved the humiliation of 
having made a useless incision. 

In the absence of pathological conditions in the 
stomach, duodenum, gall bladder, or appendix 
it will be forcibly brought to mind that the undue 
droopings of the viscera as noted in the roent- 
genograms have carried these organs far enough 
beyond the range of their natural supports to 
have produced the acute angles necessary to 
cause occlusion. 

At this juncture we must seek the vulnerable 
points. Beginning with the gastrohepatic liga- 
ment direct inspection of this support is not 
necessary. Instead, traction is made on_ the 
stomach and held to the limit of the downward 
pull until it is ascertained whether the check 
comes on the duodenum. If it does, the kinking 
over the margin of the duodenal tunnel is im- 
mediately brought into view. Beginning thus 
the inspection is most aptly carried out in the 
following order: adequacy of gastrohepatic liga- 
ment by traction on stomach; upper and lower 
duodenum; duodenojejunal junction—gastro- 
colic ligament; root of mesentery; mobility of 
ascending colon and cecum. 

While there comes an assurance to reward one 
for the making of this survey, it is well to have in 
mind the disaster that is so very likely to follow 
any attempt to deal directly with constricted or 
flattened out blood vessels (veins). If the viscera 
are rehabilitated to whatever degree their en- 
vironments will permit, the veins will take care 
of themselves. 

Enteroptosis is too frequently associated with 
gastroptosis to permit the correcting of one with- 
out having ascertained the possible presence of 
the other. This is a phase of visceroptosis that 
textbooks have failed to emphasize. Indeed, 
gastroptosis should never be considered sepa- 
rately. So seldom is it the sole trouble that no 
matter whether the operation of Coffey, Duret, 
Rovsing, or Beyea has been employed no good 
will come of it. 


Io! 


There is another thing well worth having in 
mind. It is this, ptosis that produces occlusion of 
the lower duodenum by traction on the superior 
mesenteric vessels is a plosis that had its origin in a 
congenitally made movable ascending colon and 
cecum. We need but glance at a ptosed ascending 
colon where it has kinked over the meso-ileum to 
understand just how traction is ultimately trans- 
mitted to these vessels. Robert C. Coffey, in his 
classical treatise of enteroptosis, traces the cause 
of movable ascending colon and cecum to an 
embryological inability of the peritoneum to 
become fused into the needed layers of support. 
Coffey’s experimental work proved this to be the 
key to the entire problem of enteroptosis. 

This is the reason I have used the word palin- 
genesis. By means of surgery we are going to 
give to a set of misplaced viscera their normal 
positions of which they have been deprived 
through some trick of nature during embryo- 
logical development—an artificial rebirth, as it 
were. 

TREATMENT 

The pocketing of the caput coli beneath the 
posterior parietal peritoneum lacks surgical 
appeal, nor does it seem necessary. With the 
appendix present, enucleation from out its serosa 
leaves a well selvaged meso-appendix that can 
be shelved into an equally secure support. It is 
not always possible to re-instate the ascending 
colon to the site originally destined for the he- 
patic flexure. However, when we set to work to 
fuse the peritoneum into those ligamentous sup- 
ports that, by some trick of nature, have been 
deprived of their embryological rights, it must 
not be forgotten that immobilization of the as- 
cending colon to a point high enough to protect 
the ileocecal junction from a recurrence of the 
kinking is the thing that must be accomplished. 
It is the only means of relieving the drag on the 
meso-ileum which, in turn, becomes transmitted 
to the root of the mesentery. 

To facilitate the work of immobilizing the 
ascending colon, its transverse fellow, the great 
omentum, is drawn upward and out of the peri- 
toneal cavity. The small intestines are then in- 
duced to the left and held there by properly 
adjusted gauze packs. A _ curved intestinal 
needle, armed with either fine chromic gut or 
linen, picks up several bites (no less than three) 
of the posterior parietal peritoneum, passes to 
the colon, and takes from below upward, a similar 
number of seromuscular bites (Fig. 2). If these 
stitches are carried, interruptedly, as high as it is 
possible to go toward the site of the hepatic 
flexure, their tying will bring into apposition two 
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substantial peritoneal welts. The process is 
repeated directly opposite, the folds on the colon 
being sewed from above downward and gath- 
ered first to come upward on the lateral parietal 
peritoneum (Fig. 3). If the cecum is markedly 
dilated, it should be plicated to normal dimen- 
sions and given support. 

The gauze pack is removed. The transverse 
colon and great omentum are restored to the 
abdominal cavity. The gastrocolic ligament is 
examined. If too long, it is shortened by plication 
so that the transverse colon and the greater curva- 
ture of the stomach are brought together. While 
textbooks graphically describe methods of short- 
ening the gastrohepatic ligament or omentum, 


none of them has seemed feasible because such 
methods are so likely to endanger blood ves- 
sels. Rather than assume such a risk we have 
used the falciform ligament in conjunction with 
a reflection of the anterior parietal peritoneum. 
These are so fused to the anterior lower por- 
tion of the stomach that a horizontal plane is 
established and maintained between the upper 
portion of the duodenum and the stomach. 

A mobile descending colon I have yet to en- 
counter. This fact suggested the modification of 
Coffey’s hammock operation. Instead of attach- 
ing the great omentum across entire width of ab- 
domen, I stop when enough hammock has been 
made to support well the stomach’s lower third. 


DISSECTIONS OF THE RECURRENT AND SUPERIOR 
LARYNGEAL NERVES 


THE RELATION OF THE RECURRENT TO THE INFERIOR THYROID ARTERY AND THE 
RELATION OF THE SUPERIOR TO ABDUCTOR PARALYSIS 


DAVID D. BERLIN, M.D., anp FRANK H. LAHEY, M.D., F.A.C.S., Boston, MAssacnusetts 


710 demonstrate in the anatomical laboratory 
what we had seen at the operating table, 
dissections of the recurrent and superior 

laryngeal nerves were made by Dr. Berlin. We 

hoped thus to determine (1) the difference in re- 
lationship between the recurrent laryngeal nerve 
and the inferior thyroid artery on the right and 
left sides and (2) the possibility that some of the 
fibers of the superior laryngeal nerve, other than 
the branch to the cricothyroid muscle, were motor 
in character, which would perhaps explain the 
fact that the vocal cords are held in close adduc- 
tion at least late after severance of the recurrent 
laryngeal nerve. The truth of this latter state- 
ment was proved to us by the recent personal 
observation of a patient who was operated upon 
elsewhere for exophthalmic goiter and who came 
tous with a very definite bilateral abductor paraly- 
sis with both cords in marked adduction and with 

a very narrow glottic space. We operated upon 

this patient and found the right recurrent laryn- 

geal nerve completely severed, thus demonstrat- 
ing the fact that the vocal cord may be held in 
complete adduction, even after the nerve (ad- 
ductor fibers of the recurrent) supposedly supply- 
ing the adductor muscles of the cord is cut. 

It has been demonstrated in animals that the 
recurrent laryngeal nerve contains two sets of 


fibers, adductor and abductor, and that this nerve 
innervates the muscles of abduction and adduc- 
tion of the vocal cords. In the case of the patient 
mentioned, who came to us 3 years after a thyroid 
operation, the cords were not relaxed in the 
cadaveric position following severance of the 
nerve (which was identified as such by laboratory 
examination) but were in complete adduction 
demonstrating the fact that they must be held 
there by some motor innervation other than that 
of the recurrent laryngeal nerve. It is interesting 
to record that in our patient it was demonstrated 
that the recurrent laryngeal nerve was completely 
severed, and the superior laryngeal nerve was cut 
at the point where it penetrated the thyrohyoid 
membrane, so that the possible motor innervation 
of the interarytenoid at least on one side was 
severed. 

It is of further interest that following severance 
of the internal branch of the superior laryngeal 
nerve, immediate observation showed no change 
in the position of the cords. The laryngologist 
reported that the only difference that could be 
noted from the pre-operative observance of the 
cords was that the right cord was perhaps nar- 
rower than the left. 

In our group of dissections there was a signifi- 
cant variation in the findings between right and 
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Relationship between the recurrent laryngeal nerve and inferior thyroid 


artery with variations on both right and left sides in a series of 22 neck dissections. 


left sides. The observations made 
follows: 

On the right side. In 18 out of 22 dissections, 
the nerve was anterior to the artery, and in this 
group, 6 appeared anterior only to the lower 
larger terminal branch of the artery and posterior 
to the upper ascending division. In the remaining 
4 dissections the artery was anterior to the nerve 
and in very close contact with it. (Fig. 1.) 

On the left side. The artery was demonstrated 
anterior to the nerve in 1g dissections, and in this 
group, the nerve passed between the terminal 
branches of the artery 4 times, coursing posterior 
to the lower branch and anterior to the upper 
division of the vessel. In the remaining three 
dissections the nerve was anterior to the artery. 
(Fig. 1.) 

As to the relative position of the recurrent 
nerves on the trachea, it was observed that they 
both run in the tracheo-cesophageal sulcus, with 
the left more often appearing a little deeper in the 
sulcus than the right, but it cannot be said that the 
right lies more anteriorly on the trachea than does 
the left, as stated by Dilworth. 

Dr. Berlin’s dissections demonstrate quite defi- 
nitely the difference in relationship between the 
recurrent laryngeal nerve and the inferior thyroid 
artery on the right and on the left—something to be 
remembered in the ligation of the inferior thyroid 
artery—and the fact that a twig from the superior 
larnygeal nerve quite constantly supplies the 
interarytenoid muscle. 


were as 


At the suggestion of Dr. Lahey, a series of 34 
dissections were carried out to study and demon- 
strate 2 distinct anatomical entities. 

1. T'wenty-two dissections were made to show 
the relation between the inferior thyroid artery 
and the recurrent laryngeal nerve, comparison 
being made between both sides of the neck. 

2. Twelve human larynges were dissected for 
the purpose of demonstrating their nerve supply, 
particular attention being paid to the source of 
innervation of the interarytenoideus muscle. 

With reference to the first group of dissections, 
it is notable that none of the classical textbooks 
in anatomy describe differences in the relation- 
ship of artery and nerve between right and left 
sides. The following quotations are from some 
of the authors: 

Gray: “The inferior thyroid artery divides 
into two branches at the lower border of the 
thyroid gland and the recurrent nerve passes up- 
ward generally behind the artery.’’ 

Jackson: ‘The relation of the recurrent nerves 
on the right and left sides is alike after they gain 
the tracheo-cesophageal sulcus.” 

Davis (Applied Anatomy): “The inferior 
thyroid artery is usually in front of the recurrent 
laryngeal nerve.” 

Cunningham: “The inferior thyroid artery 
divides into ascending and terminal branches with 
the recurrent nerve passing either anterior or pos- 
terior to the vessel.” 

Dilworth: ‘In 33 dissections the artery was on 
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a more anterior plane than the nerve except for 
its terminal branches that may be posterior to 
the nerve.” This author also observes that the 
right recurrent nerve lies more anteriorly on the 
trachea than the left. 

NERVES OF THE LARYNX 

The naked eye dissections of the 12 larynges 
showing their intrinsic nerve supply disclosed a 
constant finding relative to the innervation of the 
interarytenoideus muscle. 

It is our impression that the medical students 
of today are taught both in gross anatomy and in 
the specialized course of laryngology that the 
larynx receives its nerve supply from the recur- 
rent nerve and the superior laryngeal nerves, the 
former being motor while the latter is sensory, 


with the exception of its external ramus supplying 
the cricothyroideus muscle. To quote from 
Sobotaa and McMurrich (1914) vol. iii, p. 210: 
‘The inferior laryngeal nerve supplies all muscles 
of the larynx with the exception of the croci- 
thyroideus, which is innervated by the external 
branch of the superior laryngeal nerve.” In all 
of the 12 larynges, this was not found to be so. 
On the contrary, there was a constant group of 
nerve filaments (varying from two to five in num- 
ber) branching out in the interarytenoideus 
muscle derived from the lower division of the 
internal laryngeal nerve. There was a constant 
twig also from the recurrent nerve to the crico- 
arytenoideus posterior (abductor of the vocal 
cord) passing deep to the muscle but in only 2 
instances reaching the interarytenoideus muscle. 
In 3 cases there was a slender twig from the 
recurrent nerve reaching the interarytenoideus 
muscle running alone over the crico-arytenoideus 
posterior, while at the lateral margin of the latter 
muscle a fairly constant ascending twig joined 
with a similar descending twig derived from the 
internal laryngeal nerve (the so-called rami com- 
municantes). A constant deeper anterior ramus 
supplied the crico-arytenoideus lateralis (adductor 
of the vocal cord) and thence passed to the 
thyro-arytenoideus and smaller muscles in the 
aryepiglottic fold. 


CONCLUSIONS 


The recurrent nerve tends more commonly to 
be anterior to the artery on the right side than on 
the left, while the reverse may be said of the left 
side. 

It should be borne in mind that while the nerve 
may be posterior to the lower branch of the in- 
ferior thyroid artery, it may appear anterior to 
the upper branch. 

The relations of both recurrent laryngeal 
nerves to the trachea are essentially alike. 

The interarytenoideus muscle receives its main 
innervation from the internal laryngeal nerve and 
occasionally an additional twig from the recurrent 
laryngeal nerve. 
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GONOCOCCUS ARTHRITIS—A STUDY OF SIX HUNDRED TEN CASES 


HEINRICH L. WEHRBEIN, M.D., New York 


From the Urological Department, Bellevue Hos; ital 


RTHRITIS due to the gonococcus is a com- 
paratively rare complication. It has been 
estimated that but 1 to 3 per cent of all 

gonococcus infections lead to the metastatic in- 
fection of one or more joints. Since gonorrhcea is 
more pre\ lent in metropolitan districts than 
elsewhere i> a city like New York, practitioners 
see a fait. ~ber of cases. 

Gonoce: wus: ‘aritis presents difficult problems 
both for |< ,..tient and for his physician. The 
patient s .ers great pain and the disability usu- 
ally lasts a comparatively long time. 

Aside from the presence of the gonococcus, 
little or nothing is known about the various fac- 
tors which are responsible for gonococcus arthri- 
tis. Constitutional factors may be responsible 
to some extent but this has not as yet been demon- 
strated. Neither has it been shown that previous 
non-specific joint infections predispose toward 
gonococcus infections of the joints. The often 
quoted observation, however, that a patient who 
has suffered from gonococcus arthritis is more 
likely to develop metastatic joint lesions during a 
subsequent gonorrhceal infection, can bé proved. 
The frequent history of trauma has led many 
observers to the assumption that trauma is one 
of the major contributory factors. Pathological 
considerations, namely, the metastatic origin of 
joint lesions and the great frequency of multiple 
joint infections, make it appear that trauma can- 
not be anything but a minor contributory factor. 

The clinical picture is fairly simple. The ma- 
jority of patients present one or more joints 
which are swollen and painful; active and passive 
motions are usually impossible during the early 
days, and the pain may even be so great that sleep 
is impossible. The temperature is moderately 
raised and the patient may or may not have 
additional urological complaints, as urethral dis- 
charge, dysuria, or nocturia. No age seems to be 
exempt. The incubation period, that is the time 
elapsed between the primary infection and the 
metastatic joint lesion, is most indefinite. The 
duration of the active stage, that is the stage of 
great pain and acute inflammation, may vary 
from a few days to several weeks. The complete 
recovery of the infected joint may require only 1 
or 2 weeks or as much as 6 to 12 months. The out- 
come may be a normal joint or any degree of 
permanent change up to bony ankylosis. 


The pathological anatomy of gonococcic joint 
lesions is varied. The first stage is usually one of 
moderate serous effusion with swelling of the 
synovial membranes and infiltration of these 
membranes with plasma cells and histocytes. As 
the process advances, large numbers of poly- 
morphonuclear leucocytes appear, infiltrating the 
synovial membrane as well as clouding the free 
fluid in the joint. Depending on the severity of 
the process, erosion of the cartilage and atrophy 
of the adjacent bony structures may occur. Small 
areas of decalcification are quite common. With 
the repair process, exostoses, fibrous adhesion 
bands,) and osseous adhesions may form. The 
peri-articular tissues are usually involved to some 
extent. Simple inflammatory cedemas are most 
common, but even phlegmons may occur in very 
severe infections. The infections of burse and 
tendon sheaths are essentially the same with the 
exception that the bony structures are not in- 
volved. It also may be said that infections of the 
tendon sheaths are often of the severest type with 
the formation of phlegmonous swellings, ab- 
scesses, and extensive lymphangitis. The infec- 
tions of the periosteum seem to incline toward the 
formation of exostoses. Osteomyelitis of gonococ- 
cic origin is rare but has been described (4, 16). 

In order to make a simplified presentation, the 
various arthritis cases may be classified into 
groups. Many such groups have been proposed 
and used, but in consideration of the material 
about to be presented, it has been found appro- 
priate to use the following classification: 

1. Cases of arthralgia, namely, cases in which 
merely pain is the symptom. ‘The physical ex- 
amination of the joint, including roentgenograms, 
is negative. The spasticity of the muscle groups 
supplying the joint is of course secondary to the 
pain. 

2. Cases of arthritis with simple swelling and 
free fluid. The swelling in these cases is of a 
moderate extent and the free fluid of the joint 
cavity is not purulent in the large majority of 
cases. However, all graduations from serous to 
frankly purulent effusions may occur. The roent- 
genograms show merely the swelling but no bony 
lesions. 

3. Cases of osteo-arthritis. In these cases the 
adjacent bony structures are involved as demon- 
strated by the roentgen-ray. The lesions may be 
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of the atrophic type, usually rarefactions; or of the 
hypertrophic type, exostoses. Cases of periosteal 
infections are included. 

4. Cases presenting phlegmons. ‘These are 
rare cases in which the infection is so vehement 
that the adjacent soft parts show great swelling 
with marked lymphangitis. Suppuration is com- 
mon in these cases. They are particularly prone 
to occur in tendon sheath infections. If they occur 
in and around one of the major joints, ankylosis 
is the usual result (13). 

The therapeutic efforts have been varied, al- 
ways a sure indication that nothing has been very 
satisfactory. For the purpose of a short résumé 
they may be classified as efforts directed (1) 
toward the whole organism, (2) toward the pri- 
mary focus, and (3) toward the infected joint. 
The first group contains all the so called immuno- 
logical procedures, injections of gonococcus vac- 
cines, of sera supposed to contain specific anti- 
bodies, and of sera supposed to contain specific 
antitoxins (5, 7, 19, 27). Here also belong the 
many non-specific proteins which have been used 
widely in the last 15 years. Horse serum, typhoid 
vaccine, whole milk, and casein are the more im- 
portant ones. Even artificial tertian malaria in- 
fections have been used to hasten a cure (11, 12, 
24). To this group belong also the efforts to eradi- 
cate the infection by chemotherapeutic means; 
acriflavine, mercurochrome, and metaphen being 
used especially for this purpose (32, 33). The 
efforts of the second group, namely, the attack of 
the primary focus, have been mostly along the 
lines of routine treatment of gonorrhoea. Mas- 
sages of the prostate and of the seminal vesicles, 
and irrigations of the lower urinary tract have 
been widely used and widely sponsored. The at- 
tempts to eradicate the focus, by injections of 
Pregl’s solution into the seminal vesicles directly 
(25, 26), by injections of collargol into the seminal 
vesicles through the vas, and by radical vesiculec- 
tomy, alsc belong here. The treatments of the 
metastatic focus have also been multiple and quite 
frequently contradictory. Many advise fixation 
of the joint, even for several weeks (6), while 
many more advise active motion as early as possi- 
ble (10, 17, 20, 27, 34). The first group is pri- 
marily concerned with the pain symptom, the 
second with the ultimate function of the joint, but 
both groups claim quicker healing as a result of 
their therapy. Local heat, including diathermy, 
various ointments, aspiration of the joint, even 
surgical exposure and irrigation of the joint have 
been practised and recommended (3). A newer 
treatment of the metastatic focus is the roentgen- 
ray (3, 15, 18, 21, 22, 31). Nearly all the various 


treatments will be discussed with the presenta- 
tion of the material observed. 

The material which forms the basis of this re- 
port has been taken from the records of Bellevue 
Hospital in New York. Only the unquestionably 
positive gonococcus arthritis cases from Novem- 
ber 1, 1922, to January 1, 1928, have been in- 
cluded. The cases of the previous 7 years have 
been reported by Collings (6). Table I gives the 
number of cases, their classification as acute or 
chronic (all cases which had had arthritic symp- 
toms for more than 4 weeks were classified as 
chronic), their disposal at discharge, and the 
duration of hospital stay. Only those patients 
who were discharged by the medical staff to their 
homes can be used for comparative therapeutic 
statistics. Some patients left of their own volition 
irrespective of their status and a further number 
were transferred to other hospitals because of 
our shortage of beds. 


TABLE I.—CLASSIFICATION AND DISPOSAL OF CASES 


Number 

Acute cases (513) of cases 
| Ee err eee ee 337 
Left voluntarily... ... inertia sare ainiaate eee 74 
Transferred........... DAMN ghtie Sekt awiraliy Winnaie 102 

Chronic cases (97) 

Discharged home..... . vile CGik abe OA accciols 53 
Left voluntarily........ ONT er ry 17 
ae ee ee oe eae eee 27 
OS Sk ce, ak ny ee oe 610 


Average stay in hospital acute cases, 19.0 days. 
Average stay in hospital chronic cases, 15.5 days 


Grouping all the cases as to their hospital stay, 
it is seen (Table IL) that almost 70 per cent re- 
quired less than 3 weeks of hospitalization. Prac- 
tically all the cases when discharged home were 
sufficiently improved to be able to walk, and since 
the large majority of the patients suffered from in- 
fections in the lower extremities, this is a fair 
indication of the average hospitalization time re- 
quired. It seems that this is an extremely im- 
portant point. Without the careful cognizance 
of fairly large averages, one is easily misled into 
therapeutic enthusiasm concerning a small num- 
ber of cases. 


TABLE II.—DURATION OF HOSPITAL STAY IN DAYS 


Number 

of cases 

oo. a fo we es Tee ae 246 
10 to 20..... ; aioe ee een ree 173 
90 t0'90...... ee rer: Sd a 85 
SOTO SO. 0.62 hak siergate Waters oe 5m 53 
40 to 50 = ate ‘ Kos 53 
eee er thy Atwik he raseeaahieice eo 610 
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Only seven of the patients were women; this 
low incidence is partly due to the difficulty of 
proving an arthritis in the female to be gonococcic 
in origin. In the male the proof of gonococcic 
infection is usually easy. The large majority 
showed positive urethral smears; the rest showed 
the organisms either in the prostatic secretion or 
in the joint fluid. 

As stated before, the incubation time, that is, 
the time elapsing between the appearance of the 
urethral discharge and the appearance of joint 
symptoms, is indefinite. Findings based on our 
experience have indicated that this period is 
usually fairly short. As shown in Table ITI, in 
almost one half of the cases joint symptoms de- 
veloped within 3 weeks. 


TABLE HUI.—INCUBATION TIME IN DAYS 
Number 
of cases 

tk RPE oR Te OTR RT oe 302 
EE ich eit C cena kis ea Sade beak 187 
DE VON oi iog Sanasla ded CARRERA CKO 84 
PN oe sisi no aih g d ae + Qi Nee lO TNR OH 37 

BENS i inens 2054s coset cbresas 053-08 610 


The statement that no age is exempt is correct, 
but because gonorrhoea is primarily an infection 
of the young adult, most arthritis cases occur at 
that age (Table IV). 


TABLE IV. AGE INCIDENCE 

Ages of patients Number 

in years of cases 
MNS Pins cays caw kat are w deans edaesas 209 
a) Ea Cee Ter eee er Eee Ter. rer 360 
SN 505A We oe KAD E Ts aOR 8S SS EEE 156 
NG 6 iv itraeisna-s GA ei ece eee aelee ee sees eee 57 
Siac Wan oath <6 Neha Vaan eee RRR eas 8 
IE ig ches aac fulcn eve ink eee e exreees 610 


The fact that gonococcic arthritis may not 
appear at the first attack of gonorrhoea but at 
some later attack is apparently true, since 345 of 
the 610 patients had suffered repeated attacks of 
gonococcic urethritis, whereas only 105 patients 
had experienced arthritis with the previous 
urethral infection. It did not seem, however, 
that the repeaters presented more severe attacks 
as is frequently stated. 

The frequently expressed opinion that gonococ- 
cic arthritis usually attacks only one joint is 
probably wrong. Of the 610 patients not less than 
410 suffered from multiple joint lesions. It has 
also been noted that practically every case re- 
cords multiple ephemeral joint pains before the 
infection of one or more joints became outstand- 
ing. These preliminary, usually rather vague, 


107 


symptoms were not counted as arthritic in spite 
of the fact that they probably were. 

It is difficult to classify the material according 
to the severity of the joint infections. The clinical 
pictures are as varied as those of gonorrhoea of 
the genito-urinary tract. The classification as to 
the type of arthritis helps only a little since the 
large majority belongs to type 2. Temperature is 
only a fair index of severity, as is pain. However, 
the attempt has been made to keep all factors in 
mind when groups of cases are discussed accord- 
ing to the treatment they received. Table V gives 
an idea of the frequency of temperature rises and 
also of the pain encountered. ‘ Normal tempera- 
ture” includes everything up to 99 degrees F., 
“raised temperature” everything from 99 degrees 
to 102 degrees F., and “high temperature” 
everything above 102 degrees F. Since every pa- 
tient suffered from pain, only those cases were 
specially selected which required sedatives, and 
these again were classified as 1, ‘moderate,’ 2, 
“severe,” and 3, “very severe.” The rest were 
classified as “mild.” There seems to be some re- 
lation between the temperature and the pain, but 
it is not a very intimate one. Aside from these 
two factors the local joint changes have been con- 
sidered in an attempt to classify the material 
into (A) mild, (B) moderately severe, (C) severe, 
and (D) very severe cases. 


TABLE V.—-PAIN AND TEMPERATURE 

No. No. Per 
Pain _ of cases Temperature ofcases cent 

Mild: .......% 312 Normal 121 38 
Raised 197 58 

High 12 4 

Moderate......... 103 Normal 20 19 
Raised 75 73 

High 8 8 

BOVGIG So. ses 148 Normal 14 9 
Raised 113 77 

High 21 14 

Very severe....... 47 Normal 3 6 
Raised 37 79 

High 7 15 

Total 610 Normal 158 20 
Raised 404 66 

High 48 8 


It was quite necessary to do this, since without 
this classification our therapeutic efforts would 
appear absurd. It is quite natural to let a mild 
case go without treatment with the result that 
the fairly large number of untreated cases makes 
a far better showing in reference to their hospital 
stay than do the treated cases. Table VI there- 
fore gives the summary of this classification at- 
tempt, and this will be adhered to in the dis- 
cussion of the therapy. 
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TABLE VI.—-CLASSIFICATION 
Average stay 
No. in hospital 
of cases of cases 

No discharged discharged 

Degree of severity of cases home home—days 
Mild.... at 71 45 Be | 
Moderately severe...... 204 203 13.9 
re ee - 217 128 27.2 
Very severe..... ; 28 14 36.3 
i Pais 610 390 18.6 


The material in Table VIL may be viewed ac- 
cording to the classification into types as described 
before. 

TABLE VII.—TYPES 


No 

Type of cases 
re ere ryt 70 
Sere 485 
wh cha Gk 44 
a eetyn wes ; 5 
Total... 610 


It is possible that many of the cases of type 2 
would have been grouped as type 3 if more careful 
roentgen-ray studies had been made. As it is, 
type 3 contains the more severe cases of osteo- 
arthritis and osteitis in which roentgen-ray diag- 
nosis was thought to be essential. 

The various joints found affected can be listed 
in reference to their frequency as follows: knee, 
ankle, foot, wrist, hip, and so on. Table VIII 
gives the complete list. 


TABLE VIII. 


Number of 


Joints occurrences 
a chase ae 18 
Mandibular.... 15 
Sternoclavicular 15 
Sacro-iliac...... 15 
Upper extremity. 244 
Shoulder. . . 49 
Elbow... . 35 
Wrist... 101 
Hand.... 25 
Fingers....... 34 
Lower Extremity. ... 995 
Boon scign > ae 77 
OS ere 409 
Ankle...... 340 
Foot. 118 
Toes. 51 
Heel. 63 


The preponderance of arthritic infections of the 
lower extremities over those of the upper is very 
marked, the ratio being 4 to 1. This is possibly 
due in part to the fact that patients with arthritic 
pains of the upper extremities do not apply for 
hospitalization as readily as those with arthritis of 
the lower extremities, which makes locomotion 


impossible. An attempt was made to demon- 
strate the influence of occupation on the localiza- 
tion of the arthritis. It is possible that joints 
which are used much and which are exposed to 
frequent, even if slight, traumas would be more 
readily affected than other joints which were 
spared this frequent insult. Unfortunately, we 
did not have a large enough series of upper ex- 
tremity workers, as tailors, furriers, machine 
operators, and so forth, but we did have 73 chauf- 
feurs among the 610 patients. Since a chauffeur 
uses his legs almost continually in driving, and 
sometimes strenuously so, his upper extremities, 
while active also, are doing much less strenuous 
work. Table IX gives the joint lesions in chauf- 
feurs in comparison to the joint lesions of the total 
610 patients. 


TABLE IX.——-JOINT LESIONS IN CHAUFFEURS 
. Number of 
Joints occurrences 
NG oes phir Geass e AOR RS MAUR ESA aOR 2 
Mandibular. . ; I 
Sternoclavicular 2 
Sacro-iliac...... 2 
Upper extremity... 16 
Shoulder....... 4 
Elbow...... 2 
Wrist..... 7 
Hand..... 2 
Fingers. I 
Lower extremity. go 
err 5 
Knee... . ; 31 
Ankle. . ; 35 
Foot... 16 
Toes... ‘ 3 
Heels. . 8 


The relation between infections of the upper 
extremities and those of the lower in chauffeurs 
is 1 to 5.6, a still greater discrepancy than is found 
in the total material. There is also a relatively 
greater preponderance of ankle and foot infec- 
tions. This seems to indicate that the occupation 
has something to do with the location of the 
arthritis, but that it is probably a minor factor. 

A few words about other gonorrhoeal complica- 
tions in this group of patients will suffice. Endo- 
carditis has not been encountered in this series. 
Eye complications have been fairly frequent. 
The majority of these, numbering 11, were due to 
direct outside infections resulting in conjunc- 
tivitis; only 2 were of the metastatic type. The 
outcome was favorable in all cases. Twenty- 
three patients suffered additionally from epi- 
didymitis, and one patient developed a peri- 
urethral abscess. Three patients developed a 
severe lymphangitis in the area of drainage; 2 in 
the groin and 1 in the axilla. 
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Roentgenograms have been taken in 132 cases. 
A few of these were negative; the rest showed all 
varieties of joint lesions from slight enlargement 
of the joint cavity to bony ankylosis. The pe- 
culiar small round decalcification areas close to 
the joint surface which are supposed to be char- 
acteristic of gonococcic arthritis showed many 
times, but because of lack of comparative ma- 
terial it is impossible to say whether these are 
really characteristic. 

White cell and differential counts were made 
in 23 cases. These are not at all characteristic. 
The average count is as follows: 12,300 white 
cells per cubic millimeter with 77 per cent poly- 
morphonuclears. Fluctuations from 8,300 to 
20,800 in total counts and from 64 per cent to 
gt per cent in polymorphonuclear counts were 
found. 

A review of particular therapeutic efforts made 
should be preceded by a careful realization that 
untreated cases do not fare very badly. Table X 
illuminates this fact very well. 


TABLE X. 


Average stay 
Number in hospital 
of cases days 
RE te pnt hosts etadurea ees oom 150 7. 


Untreated cases 


9 

Cases discharged home........... 71 8.0 
Classified as to severity 

| | Tan eet ee he et 17 “4.1 

Moderately severe............. 44 8.5 

Severe... I 


re on x 10 13 
Very severe ‘ 
However, these cases had some _ treatment; 
practically all of them received daily irrigations 
of the anterior urethra with an antiseptic solu- 
tion; whenever the pains were severe, a sedative 
of some kind was prescribed, and a number of 
these patients helped themselves by local heat 
treatment given by means of screened electric 
lamps which were kept in the ward. None of 
them, however, was treated by any specific 
method. They were given rest in bed, 3 meals a 
day, and practically nothing else. As soon as 
their pains had abated sufficiently they were dis- 
charged home or to the Out Patient Department. 
On the other hand, it must be admitted that these 
untreated cases were not consecutive but  re- 
mained untreated either because of external 
causes or because their symptoms did not appear 
urgent. In consequence, these untreated cases 
are in the average a trifle milder than the treated 
cases. 

The largest group of treated cases is the one 
treated by gonococcus vaccines. Various types 
of vaccines were used, but none was autogenous. 
Most of the vaccines were made by the New York 
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City Board of Health; others were made by Bur- 
bank, by the Rockefeller Institute, and by several 
commercial houses. The initial dose was invari- 
ably small, about 5 to 25 million; the increase 
was gradual and the highest dosage reached was 
1000 million. The vaccines were given in inter- 
vals from 3 to 8 days and were usually injected 
subcutaneously or intramuscularly. A small 
group received intravenous medication. There 
were no outstanding results. Some of the patients 
who suffered a marked temperature rise after the 
injections—this was quite common after intra- 
venous medication—experienced a_ shortlived 
relief from pain, identically with the patients 
who received other foreign protein injections. 
There was no evidence indicating increase in im- 
munity against the gonococcic infection, in spite 
of the fact that there was an apparent increase 
in tolerance to the injections. It was the rule 
that a patient receiving many injections of gono- 
coccus vaccine finally failed to react in any way 
to the injections. Even the local reaction, red- 
dening, swelling, and so on, which usually per- 
sisted longer during the series of injections than 
the general reactions such as chills and fever, 
finally failed to appear. Quite a number of 
cases had received gonococcus vaccines before 
coming to Bellevue Hospital; many of these re- 
fused the treatment. Altogether it appears as if 
the somewhat questionable and shortlived result 
of the gonococcus vaccine treatment is that in 
common with foreign protein therapy (19). In 
view of the annoying toxicity of the gonococcus 
vaccines, however, other foreign proteins are 
preferable. Table XI gives an idea of the thera- 
peutic result. 


TABLE XI.—-THERAPEUTIC RESULTS OF 
GONOCOCCUS INJECTION TREATMENT 
Average stay 

Cases treated with Number in hospital 
gonococcus vaccines of cases days 
‘Total. .... TE GR ea ne 283 21.1 
Cases discharged home....... 208 21.0 
Classified as to severity 

eee se ne 24 10.0 

Moderately severe........ 103 160.1 

MRC awa comecan yaad ees 75 31.2 

WOPY REVERE. oie is vee = ? 6 41.1 


The other types of treatment will have to be 
discussed in groups; there are not enough cases 
from which to draw statistical conclusions. The 
efforts to eradicate gonococcic infection by chemo- 
therapy are numerous. Only a few of these have 
been repeated at Bellevue Hospital. There are 
really only 3 chemicals which have been tried 
fairly thoroughly, namely Pregl’s solution, mer- 
curochrome, and metaphen. 
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Twelve patients were treated with Pregl’s solu- 
tion intravenously. Injections of 10 to 40 cubic 
centimeters were repeated frequently. Some 
patients received 12 injections, others only 2. 
There were no untoward effects. One patient de- 
veloped an acute epididymitis during the treat- 
ment. The results were disappointing. None of 
the patients made a speedy recovery and their 
average hospitalization was 37 days. Fourteen 
patients received intravenous injections of 1 per 
cent mercurochome solution. The dosage varied 
from 3 to 5 milligrams per kilogram of body- 
weight. The number of injections varied from 1 
to 5. ‘There were no serious untoward effects. 
However, temperature rises to 104 degrees F. 
were common; some of the reactions were accom- 
panied by a temperature rise to 105 degrees F. 
Vomiting occurred three times. Albuminuria was 
observed a few times shortly after the injections; 
hematuria was never seen. One patient developed 
an acute epididymitis during the treatment, but 
none of the patients developed infections in new 
joints. The results were fairly good. Recovery 
seemed to be slightly hastened and seemed to be 
slightly more complete than in other similar 
cases. The average hospital stay was 18 days. 
Metaphen solution was used in 15 cases intraven- 
ously. The dosage was always to cubic centi- 
meters of a 1:coo solution which is put up in 
ampoules. Injections were repeated from 2 to 5 
times. There were no untoward and no thera- 
peutic effects. Two of the 15 patients developed 
new joint infections after the treatment had been 
started. This seems to speak very strongly against 
a y general antiseptic effect of the medication. 
The average hospital stay was 21 days. Alto- 
gether our chemotherapeutic efforts have been 
disappointing. 

Another group of therapeutic endeavors which 
has been used very widely is “foreign protein 
therapy.” A great variery of substances has been 
used. It is at least questionable if substances 
such as gonococcus vaccines and mercurochome 
should not be placed here also. Both frequently 
produce body reactions which are sought for in 
foreign protein therapy and their therapeutic 
efficiency seems to depend somewhat on those re- 
actions. It is impossible to go into the theoretical 
and historical aspect of protein therapy; suflice it 
to say that this therapy constitutes an attempt to 
accelerate the complex defensive mechanism of the 
body by giving it a protein shock. The type and 
quantity of shock is debatable, but most efforts 
are directed toward a temperature rise of some 
magnitude. Whatever else goes with this seems to 
be not only acceptable but is considered now to be 


the primary therapeutic factor. The illusion that 
a high temperature per se kills the gonococcus has 
been shattered. In our series typhoid vaccine has 
been the principal foreign protein. It has been 
employed in 31 cases; in all cases except 5 it was 
used intravenously. The initial dose was usually 
25 million organisms, and this dosage was gradu- 
ally raised to even 1,000 million to get the desired 
temperature rise. The number of injections varied 
from 2 to 13. The reactions were as a rule ve- 
hement and intensely disagreeable for the patient. 
Chills were usually very marked and so was the 
accompanying malaise. After the reaction, which 
was usually ended in 6 to 8 hours, the patient felt 
markedly improved. The pain in the joint was 
nearly always appraised as lessened. But there 
were no objective changes in the joint condition 
or at least not more than the gradual diminution 
of swelling which is seen in almost all cases. It is 
surely debatable if the subjective improvement in 
the patient’s condition is not due to a psychologi- 
cal mechanism. He is so wretched during his 
protein shock that his primary sickness impresses 
him less than before. The fact that usually a 
slump in the patient’s subjective condition ap- 
pears after 2 to 3 days corroborates this. Recently 
several reports have been published praising 
tertian malaria as a therapeutic agent in acute 
and chronic gonorrhoea (11, 12, 24). The reports 
have not been very convincing and it was not 
deemed feasible to employ such heroic weapons, 
but it was possible to produce almost typical 
tertian malaria temperature curves with gradu- 
ated intravenous injections of typhoid vaccine 
which were given every second day (Charts 1 and 
2). The results were disappointing; aside from 
this, the treatment is so rigorous that one would 
rather prefer the disease to the therapy. The 
average hospital stay of the patients treated with 
typhoid vaccine has been 24 days. 

The other foreign proteins have been used in 
lesser numbers. Casein has been used g times, 
whole milk 3 times, the patient’s own joint fluid 
(10 to 40 cubic centimeters) 5 times, and the 
patient’s own blood (20 cubic centimeters) 10 
times. The literature on these foreign proteins 1s 
large and mostly enthusiastic (1, 8, 9, 23, 28, 30). 
However, our own results have been negative. 
This is particularly true with the intramuscular 
joint fluid and whole blood injections. There 
were no results, except the patient’s discomfort 
where the substances were deposited, usually in 
the gluteal muscles. This is really surprising in 
view of the highly laudatory reports on Kigen- 
bluttherapie. Aolan and milk are slightly more 
efficient. Reactions are not as regularly elicited as 
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Chart 1. Curve showing effect produced by injection of typhoid organisms on alternate days. The numbers indicate 

millions. 
Chart 2. Effect of injection of typhoid organisms. 


with typhoid vaccine, but when they do occur 
they are followed by temporary improvement. 
Milk has the drawback of being always contam- 
inated and, aside from the fact that the dead bac- 
terial bodies may be toxic, it cannot be safely 
sterilized. The average hospital stay of patients 
treated with foreign proteins other than typhoid 
vaccine was 19 days. 

Only a few times has the focus of infection been 
the center of the therapeutic attack. After the 
enthusiastic reports of Stellwagen on the treat- 
ment of gonococcic arthritis by the injections of 
Pregl’s solution into the seminal vesicles, this 
method was tried in 3 cases. Every patient re- 
ceived 3 injections into both seminal vesicles at 
intervals of 3 to 4 days. There were no effects 
discernible in reference to the arthritic condition. 
One of the patients developed a short termed 
hematuria after the second injection. In each 
case perivesicular infiltrations could be felt sev- 
eral days after the last injection. It may be said 
that the seminal vesicles are neither the most 
common foci of infection nor is the infection ever 
limited to the seminal vesicles. 

Systemic prostatic massages, namely one every 
3 to 5 days, were carried out in 30 cases. Four 
times fairly high temperature reactions occurred 
after the massage. There were no evidences that 
the treatment had any influence on the arthritic 
condition. The average hospital stay of the cases 
treated thus was 22 days. 





The local joint condition has always demanded 
the greatest attention and, while an arthritis 
really belongs to the field of orthopedic surgery, 
the urologist usually cannot avoid carrying out 
some therapeusis. At Bellevue Hospital the 
attempt was usually made to relieve all severe 
pains. The most reliable means for doing this is a 
well applied cast. Casts have been used on 144 
joints. The average time of immobilization was 
1o days. Fifteen times the cast had to be re- 
newed and 7 times the cast had to be removed on 
account of increased pain. The immobilization 
apparently had no influence on the time of in- 
validity but relieved the pain successfully in 
almost all cases. As already pointed out immobi- 
lization also has its drawbacks. ‘The numerous 
favorable reports on the use of early active mo- 
tion of the affected joints for therapeutic pur- 
poses deserve attention (10, 14, 20, 34). They 
come from reliable sources and concern a method 
which arose on the basis of sound pathological 
and clinical observations. The technique usually 
employed is as follows. As soon as the patient can 
possibly be moved, he is lifted into a very hot 
bath and is asked to execute active motions of 
the affected joint. This is usually possible due to 
the relaxation in the water bath. The claims are 
quicker recovery and fewer ankylosed joints. It 
is unfortunate that due to circumstances this 
method could not have been used. 

Lately the deep roentgen-ray has been tried 
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for the relief of pain. Our dosage has always been 
25 per cent of a skin erythema dose with copper 
and aluminum filters. Cross fire was used invari- 
ably and the treatment was usually repeated 
after an interval of one week. Of the 27 patients 
on whom the treatment was used, 22 reported a 
marked relief from pain after the first treatment, 
2 after the second treatment; 3 were not relieved. 
The average patient received 2 treatments; 8 
patients received 4 treatments, the highest 
number given. If several joints were involved and 
only one was treated by roentgen-ray, only the 
one treated was improved. ‘The roentgen-ray 
treatment did not have any apparent influence on 
the time period required for recovery. However, 
the fact that the treatment relieved the pain in 
many cases without fixation is encouraging. The 
mechanism of this effect is debatable. It is certain 
that the roentgen-ray does not kill the gonococcus. 
The observation that the roentgen-ray in large 
doses diminishes the fibroblast reaction and de- 
stroys primarily the endothelial elements may be 
explanatory in the sense that certain phases of 
the inflammatory reaction in the joint are di- 
minished with a consequent decrease in swelling. 
It may also be that the above named elements 
are not destroyed by the relatively small roentgen- 
ray dosage, but rather that they are stimulated in 
their activity, which is primarily that of defense 
against the invading organism. The fact that 
even very small doses have been successful, namely, 
doses of 5 to 8 per cent of the erythema dose, 
would speak for the latter explanation. 


CONCLUSIONS 


In conclusion it may be said that we have no 
specific treatment for gonococcic arthritis at the 
present time. The primary consideration in 
planning the treatment should be the end-result, 
namely, the unimpaired function of the joint. This 
end-result may be endangered by fixation. On 
the other hand the outstanding distressing symp- 
tom, pain in the joint, is relieved most efficiently 
by fixation. It seems that the roentgen-ray will 
prove very helpful here, and it is also likely that 
the principle of early active motion which has 
been so beneficial in other pathological joint con- 
ditions will also prove its worth in gonococcic 
arthritis. 
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CORRESPONDENCE 


PANHYSTERECTOMY TECHNIQUE 


To the Editor: In your February issue Dr. E. H. 
Richardson, of Baltimore, describes what he calls a 
‘simplified technique”’ for abdominal panhysterec- 
tomy. In his article he mentions the technique which 
I presented in detail in 1916, at the meeting of the 
American Association of Obstetricians, Gynecolo- 
gists, and Abdominal Surgeons, and compliments me 
by stating that my method is better than any which 
had been previously devised. My paper was pub- 
lished in the Transactions of the Association and also 
in the American Journal of Obstetrics and Diseases of 
Children, vol. \xxv, No. 2, 1917. 

I have studied his article with very great care and 
have discussed it with several of our local surgeons 
who long since have adopted my technique. In some 
of his details we agree perfectly, but in others we do 
not, and I think the latter are subject to comment: 
(1) He emphasizes the importance of separating the 
rectum from the upper end of the vagina, so that he 
can sever the vagina below the tip of the cervix. 
Normally the rectum is not attached to the vagina 
for about one inch at the upper end, so that there is 
no necessity whatever for making any further 
separation, such as he pictures in Figure 6. Indeed, 
the rectum is frequently separate from the vagina 
for at least 2 inches, so that repeatedly I have taken 
advantage of that separation in complicated cases 
to split the posterior vaginal wall downward, after 
removing the uterus, in order to introduce the ends 
of a gauze fluff (over which is attached the mobilized 
sigmoid) which is to be withdrawn, after one week, 
through the vagina. (2) He frees the uterus so ex- 
tensively that by compressing the vagina antero- 
posteriorly by the fingers he brings its walls together 
below the cervix, as shown in Figure 7, and then in 





cutting across he cuts so far below the cervix, as 
shown in Figure 9, that the vagina is necessarily 
shortened by nearly or quite one inch. By my tech- 
nique, the entire length of the vagina is utilized; 
by his technique the shortening of the vagina must 
necessarily result in more or less dyspareunia and 
thus prove a fatal objection. (3) In separating the 
parts posteriorly we both detach the uterosacral 
ligaments, but in completing his operation he directs 
that these ligaments shall be “‘clamped, divided, and 
ligated close to their cervical attachments.” By my 
technique these ligaments are replaced as nearly as 
possible in their normal relationship to the parts 
and they are utilized in peritonealizing the pelvic 
floor. 

None of us here can see how by his technique 
there is any diminution in hamorrhage, any less 
danger of infection from the vagina, and most cer- 
tainly no gain in time. 

In conclusion, my operation was originally based 
on over two thousand hysterectomies, has been 
demonstrated to large numbers of surgeons from 
whom it has received the warmest approval, and 
with an added experience of several thousand cases I 
have seen no reason to make a single change in the 
technique as published. I more and more, however, 
emphasize the importance of thorough personal pre 
liminary cleansing and sterilization of the vagina and 
endometrium. I very recently went over all of my 
deaths following panhysterectomy, and in nota 
single instance could death be attributed to any in- 
fection coming up through the vagina. Hemorrhage 
is negligible. In ordinary cases there is no shock. No 
ureters have been injured. In simple cases the 
operation has been repeatedly completed in 15 
minutes. J. F. Batpwin, M.D. 
Columbus, Ohio. 
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THE TREATMENT OF 
VARICOSE VEINS 

NPRECEDENTED interest has been 
J aroused in the ambulatory form of 
This 
disease, which permits the distinct recognition 
of a hereditary disposition but is aggravated 
by traumatic, infectious, and postural factors, 
is more widespread than our operative records 


treatment for varicose veins. 


would indicate. Of one hundred consecutive 
cases, 75 per cent of the patients would not 
consider operative treatment, partly because 
of lack of time but chiefly because of the 
horror scalpelli. While the disease may start 
in patients in the early twenties, it will not 
produce disturbing symptoms for many years; 
yet as the disease progresses, as the phlebitis, 
the eczema, and the ulcer develop, these in- 
capacitating conditions will mean months and 
years of economic loss to the patient. The 
varicose ulcer, the crux medicorum wanders 
from doctor to doctor, from hospital to hos- 
pital, and the treatment of such end stages is 
long and disappointing. 

An ambulatory form of treatment then, 
undertaken previous to the onset of complica- 


tions and permitting the patient to continue 
his or her daily duties, means real progress in 
treatment, provided the method is safe and 
effective. 

The safety of the injection treatment is 
maintained first of all by selecting the suitable 
Acute superficial phlebitis and deep 
thrombophlebitis are definite contra-indica- 
tions. Hyperthyroidism and acute tubercu- 
losis supersede in dignity and importance all 
local treatment for veins and should be 
attended first. Many other diseases, such as 
diabetes and hypertension, are not a contra- 
indication and should be treated simultane- 
ously. But most important is the early recog- 
nition of partial or total arterial occlusion, 
which is associated so frequently with dilated 
veins. Patients with impending juvenile or 
senile gangrene should be carefully excluded 
from the injection treatment. The safety of 
the injections is furthermore enhanced by 
using sugar solutions, dextrose, and invert- 
sugar, as perivenous injections will not result 
in necroses, as frequently reported after the 
use of other hypertonic or chemically highly 
irritant substances. 

The effect of hypertonic sugar solutions is 
an irritation of the intima which becomes 
hyperemic and oedematous. With the help of 
adequate compression following the injection, 
the inflamed walls of the vein are approxi- 
mated and a fibrinous exudate seals the lumen 
of the vessel. In this fibrinous network the 
blood will clot, secondarily to the endophle- 
bitis. This is quite an important factor in the 
firm adherence of the clot, as the clot is really 
organized from the very beginning. Histo- 
logical studies have been made comparing 
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such clots with thrombi occurring spontane- 
ously, the so-called static thrombi of Aschoff, 
and the latter show a tendency to organize 
very slowly. 

When we consider the comparatively high 
incidence of pulmonary embolism following 
radical removal of varicose veins, when we 
consider the almost entire absence of saphe- 
nous thrombi as the source of fatal pulmonary 
embolism, when we consider the important 
fact that these patients are not immobilized at 
all but are encouraged to pursue their daily 
work, thus eliminating the factor of stasis in 
the formation of “spontaneous” clots, we can 
feel justified in advising the injection treat 
ment, even if the theoretical possibility of a 
thrombus breaking loose is to be admitted. 
However, if such a thrombus becomes in- 
fected, or if massive thrombi are produced 
close to the saphenofemoral junction, where 
the sucking action of respiration can be 
demonstrated, the danger of embolism must 
become greater. 

Preliminary ligation of the long saphenous 
vein, previous to injections, or radical removal 
of all visible dilatations after a ligation at the 
saphenofemoral junction, are very useful pro- 
cedures and are still employed in selected 
cases. No new method can ever displace 
entirely the fruitful work of master surgeons, 
who have contributed to the surgery of vari- 
cose veins. The injection treatment is simple, 
safe, effective, and economical, but will be 
rapidly discredited, unless used in its proper 
place. GEZA DE TAKATS. 

JEJUNAL ULCER FOLLOWING 

GASTRO-ENTEROSTOMY 
IE JUNAL ulcer is one of the most dreaded 
and perplexing complications of gastro- 
enterostomy, although fortunately it does 
not occur frequently—probably nearer 2 per 


cent (Mayo) than the 6 to ro per cent men- 


It occurs at or near the 
line of anastomosis, generally in the efferent 
branch of the jejunal loop, but sometimes en- 


tioned by Lahey. 


croaches upon the stomach itself. It gives rise 
to very disturbing symptoms similar to those 
of duodenal ulcer, the pain and tenderness, 
however, lying more to the left. 

Jejunal ulcers are difficult to demonstrate 
with the X-ray, although they often are of 
considerable size and embedded in massive 
adhesions. They may extensively involve the 
surrounding structures, such as the colon, into 
which they occasionally perforate. 

If medical treatment fails, which it is apt 
to do, one of several operations can be done, 
perhaps preceded by a preliminary jejunos- 
tomy, if the patient’s condition demands it 
(Balfour): 

1. ‘The anastomosis may be undone, the 
diseased bowel resected and re-united, and 
the opening in the stomach closed, thus re- 
establishing the status quo ante. 

2. After the anastomosis has been undone 
and the ulcer excised, a new gastro-enter- 
ostomy may be performed, although there is 
always danger of a recurrence of the trouble. 

3. When possible, a partial resection of the 
stomach may be done, including most of its 
acid-bearing area together with the anasto- 
motic opening and a section of the diseased 
bowel, but even this does not always prevent 
a recurrence. 

4. In case of a colonic fistula it may be 
necessary to resect a portion of the colon 
along with the small bowel and stomach. 

Manifestly these are all more or less formid- 
able and dangerous procedures, especially 
following a no-loop posterior gastro-enter- 
ostomy. 

In order to prevent jejunal ulcer we should 
know its cause. A number of theories have 
been suggested but none of them is entirely 
satisfactory: 
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1. Traumatism and submucous hemorrhages 
from 
ceps. 
not for the fact that jejunal ulcers occur when 


crushing of the tissues with holding-for- 
This would seem reasonable if it were 


forceps have not been used and other forms 
of traumatism have been avoided. 

2. Non-absorbable sutures. Unfortunately, 
their abandonment in favor of catgut has not 
done away with the trouble. 

3. Imperfect suturing. ‘Vhis occurs in other 
gastric operations and ulcers do not result. 
Furthermore, the jejunal ulcers often do not 
come in contact with the suture line. 

4. The acid gastric contents which pass di- 
rectly into the non-resisting jejunum. ‘This 
wouldseem to be such a reasonable solution of 
the problem that many surgeons, especially 
abroad, have widely resected the acid-bearing 
area of the stomach, sometimes removing so 
much that the remainder was insufficient for 
the requirements of the patient; but numerous 
reports have shown that ulcers have occurred 
in spite of these extreme operations. In fact, 
the removal of what was originally the acid- 
bearing area does not prevent the remainder 
of the stomach from developing acid-forming 
functions and, in addition, jejunal ulcer may 
appear when little or no acid is present, or even 
when no gastro-enterostomy has previously 
been done. 

5. Disturbance of innervation, The prin- 
cipal support of this theory seems to be 
derived from experience with von Eiselsberg’s 
procedure of permanent closure of the pylorus 
in gastro-enterostomy, which was found to 


augment enormously the incidence of jejunal 
ulcer. This could hardly be caused by an in- 
creased flow of gastric contents through the 
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new opening, because ulceration does not 
occur frequently when the pyloric obstruc- 
tion arises pathologically. Hence, it was 
thought that it might be due to a disturbance 
of the innervation about the pylorus leading 
to changes in the pancreatic and gastric secre- 
However, even if we admit the truth 
of this explanation in von Eiselsberg’s opera- 


tions. 


tion, it is difficult to see how it applies when 
the pylorus is not interfered with. Further- 
more, division of the autonomous nerve supply 
has even been suggested as a cure for ulcera- 
tion. 

6. Constitutional predisposition. This would, 
of course, explain the phenomenon, but until 
more convincing proof is presented it would 
seem to be a begging of the question. 

Apparently, there is no certainty regarding 
the etiology of jejunal ulcer and no way oi 
preventing jejunal ulcer when a gastro-enter- 
ostomy is done. All of the causes mentioned, 
and perhaps others, may play a part, but none 
of them seems to be a constant factor. Hence, 
in addition to avoiding these causes, it seems 
evident that we should try to plan our opera- 
tions so that if recurring ulcers appear, we can 
subsequently take care of them without too 
much danger and difficulty. 

At a recent meeting of the American Sur- 
gical Association, Dr. Balfour of the Mayo 
Clinicemphasized this view, advocating gastro- 
enterostomy or limited resections (Billroth I) 
when practicable, instead of the more exten- 
sive procedures, claiming that the results are 
sufficiently good while the mortality is lower, 
and that in case further ulceration appears 
the operative outlook is better. 

LEONARD FREEMAN 
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MASTER SURGEONS OF AMERICA 


GEORGE W. GUTHRIE 


leader of his community, a staunch and devoted friend. In this mental 

picture, still so vivid, of Dr. George W. Guthrie, who died at Wilkes- 
Barre, June 1, 1915, these attributes seem to portray his character. Born in 
Guthrieville, Chester County, Pennsylvania, he was a descendant of Scotch 
Presbyterians who had emigrated and settled in Eastern Pennsylvania early in 
the eighteenth century. He began his career as a teacher in the Public Schools 
and, because of his practical experience and interest in educational problems, he 
became a director of the school board, in which capacity he served for forty years 
and impressed his leadership on the reorganization and direction of the Public 
School System. In his twenty-fifth year he first turned his attention to medicine, 
beginning his studies under the old preceptor system and graduating later from 
the University of Pennsylvania. 

It is difficult adequately to sketch the career of the man, who, as I affection- 
ately recall him, represented an ideal, a prototype of what seemed finest and best 
in the profession of medicine. It was not so much that he had attained distinction 
in practice, first as family physician and later as surgeon—this was recognized 
by the community who elected him to the staff of the Wilkes-Barre City Hospital 
and consulting surgeon on the staffs of hospitals in adjacent communities; it was 
recognized by exclusive organizations as when he was chosen a Fellow of the 
American Surgical Association. It was the associated attributes, attributes 
which round out a man no matter what his profession, which made George W. 
Guthrie admired, respected, and beloved. In the blood of his veins there ran a 
strict sense of all that was honorable in manhood. All that he said rang so true 
and all that he did was so untainted with selfish interests, that he soon became 
the confidant and friend and the leader, guide, philosopher and friend, if you 
choose, of his associates. He was, in fact, the dean of the medical fraternity 
throughout the Wyoming Valley and it was largely the reflection of his influence 
that in Wilkes-Barre there was during his day a very unusual group of splendid 
physicians and surgeons. 

He recognized, as few do, his obligations to organized medicine and carried 
much more than his share of the responsibilities of upholding the standards and 
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ideals of medical practice and scientific pursuits. Holding high office in city, 
county, and national societies, he served on committees and commissions too 


tan 


numerous to mention. He played an important part as a member of the House 
of Delegates during the years that the American Medical Association was in 
process of becoming the effective organization it now is; finally declining re- 
appointment in 1913 to become a member of its Judicial Council. 

All the while he was giving of his time to his large and exacting practice, to 
his community obligations, and to the demands of the medical organizations 
with which he was allied. 

He was essentially a student of medicine, and was well informed in current 
literature to which he was no mean contributor. In reviewing his writings one 
can see that not only was he abreast of the times but foresaw with a clear vision 
the tendencies of progressive thought. His writings were examples of good diction 
and there was a charm in his style, especially in his general addresses to physicians 
and nurses which were replete with wholesome advice. His By-Paths of the 
Doctor’s Life, a charming paper written in 1904, might today be read with profit 
and to the betterment of many a physician’s life. In 1880, at a time when Lister- 
ism was engaging the attention of surgeons throughout this country and Europe, 
he presented his “Essay on Antiseptic Surgery” to the Luzerne County Medical 
Society. It was a carefully prepared, instructive paper with expressions of opin- 





ions from the leading surgeons of the country. At this time some surgeons still 


‘ ’ 


doubted the “germ theory of disease,” others questioned the efficacy of anti- 
septic treatment, placing greatest reliance upon absolute cleanliness. Guthrie 
preached to his fellow practitioners that, in operations of unusual gravity as in 
opening the peritoneal cavity and the joints, the surgeon who does not follow the 
exact Listerian method does not give his patient the benefit of the best resources 
of his profession. As long ago as 1899, many years before the employment of the 
trained anesthetist, he recognized as unconscionable the habit of surgeons en- 
trusting the administration of anesthetics to junior members of the staff. “The 
custom of placing the anesthetic in the hands of the youngest man in the operat- 
ing room—often the merest tyro—is most irrational”; and “Next to the man 
who holds the knife is that of the one who holds the inhaler.’ How prophetic 
these commentaries! At that period he decried the practice of tinkering oper- 
ations on women with neurasthentic disposition, such a sequence as nephror- 
rhaphy, Alexander’s operation, hysteropexy, double oophorectomy in one and 
the same patient. He lived and practised at an interesting period in the evolution 
of surgery, he saw the passing of the nineteenth century and the first fifteen years 
of the twentieth. As the sun of the nineteenth century had almost set he wrote: 
“How the pulse thrills when we consider what belongs to the last hundred years. 
The dreams of ancient and medizval poesy have been more than realized! Char- 
iots and horses of fire! We have harnessed the lightning and hitched it to tens 
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of thousands of chariots! Arthur’s sword Excalibur! What is that to the steri- 
lized scalpel of the surgeon! And Aladdin and his wonderful lamp are far outdone 
by the wizard Edison with his electric lamps and by Roentgen and his rays.” 

There was Guthrie the surgeon, Guthrie the leader of his medical community, 
Guthrie the lover of good books and poetry. He not only appreciated the broad- 
ening effect of familiarity with good literature, history, and romance, but he loved 
poetry. Proud of his Scotch ancestry, he revelled in the romantic history of 
Scotland and her great men, but, of all, Robert Burns and his poetry held first 
place in his heart. His conversation and friendly greetings and his more formal 
after-dinner speeches were given an added charm by the freedom with which he 
quoted at random from his favorite authors. How few there are today who 
could match him, none who could excel. 

William James once wrote: “I am done with great things and big things, for 
great institutions; and I am for those tiny molecular moral forces that work from 
individual to individual, creeping in through the crannies of the world like so 
many soft rootlets or like the capillary oozing of water, but which, give them 
time, will rend the hardest monument of man’s pride.’”! 

Thus do I conceive the influence of Guthrie’s life. There were in his community 
no great institutions or large movements, but the tiny ripples of his influence 
spread, through his contacts with physicians of state and nation, over the length 
and breadth of the land. Thus the force of his character left its imprint 
for the good of his profession and for the making of a better world. 

CHARLES H. FRAZIER. 


1 William James. The New Quest by Rufus Jones, page 92. 
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OLD MASTERPIECES IN SURGERY 


ALFRED BROWN, M.D., F.A.C.S., Omana 


HUGO OF SIENA. THE COMMENTARIES AND 


CONSILIA 


NE can hardly imagine a more apt and concise 
summing up of the medicine and surgery of 
the fifteenth century than that of Daremberg 

when he says: “the fifteenth century (more dog- 
matic, more decided than the fourteenth) was a 
summary and a preface: a summary, because it 
presents to us, in all possible forms and modes of 
expression, the substance of Arabian medicine, of a 
medicine which is, in its general form, only a trans- 
formation, only an assimilation of Greek medicine, 
especially the medicine of Galen:—a preface, be- 
cause in certain aspects, quite obscure it is true, it 
permits a glimpse, especially toward its close, of 
some tendency toward the observation of nature 
in the “Consilia” (collections of observations, or 
consultations), and the dissection of some bodies.” 
It represents a period of dark before-dawn and in 
its early part, at least, an interval of marking time 
until the discovery of printing allowed a wide dis- 
semination of knowledge at a cost which made it 
accessible to other than the very rich. One does not 
look then for marked surgical progress during this 
century and no great man appeared to force it. 
There is a modicum of excuse for the condition in the 
make-up of the universities in which medicine was 
taught and the difficulties under which the teaching 
had to be carried out. The professors had to teach 
from the manuscript books they had at hand and 
one can visualize each student being required to 
transcribe his manuscript with the additions and 
emendations of the master,—a most laborious and 
time consuming process. Consequently the litera- 
ture of the period affords us many examples of the 
works of Hippocrates, Galen, and the different 
authors of the Arabian school, each one added to, 
emended, and explained by the teacher, who was 
usually one of the great men of the time. The 
literature affords also examples of the “consilia” 
written by these men; recitals of cases occurring in 
their experience, case records, so to speak, which 
were used by them in their teaching and which the 
students transcribed as their notes. 

The work of Hugo Benzi or Hugo Sinensis, so 
called from his birthplace, Siena, represents a typical 
example of this form of literature. He was a teacher 
in great demand for he passed from school to school 
being called from one to another by the noble in 
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power in the town in which the teaching institution 
was situated. He was born in the fourteenth cen- 
tury, a member of a prominent family, and gradu- 
ated in medicine at Siena. He then began to travel 
from one university to another, always teaching— 
in 1399 at Pavia, from there to Piacenza, then Flor- 
ence and in Bologna from 1402 to 1427. He then 
passed to Parma and Padua. In 1428 the Senate 
gave him permission to teach in Perugia for two 
years, after which he returned to Padua but re- 
mained for only a year when he went to Ferrara. 
He was there at the time of the great council and 
had the opportunity to attend and learn the doc- 
trines of the great philosophers, such as Plato and 
Aristotle, through listening to the arguments and 
expositions given at the meetings. When he died is 
not certain but it was probably about 14309. 

Hugo wrote Commentaries on the works of the 
Ancients but also gives us two books of his own ex- 
periences, entitling them ‘‘A most useful Treatise 
Concerning the Regimen and Conservation of 
Health” published at Milan in 1481 and “Very 
Healthful Councils for all Diseases” published a 
year later (Bononiae), 1482. 

In what little surgery Hugo writes about he 
differs hardly at all from the work of the ancients 
and offers practically nothing new. He is fond of 
carrying on long arguments which usually lead 
nowhere, as he does when he is discussing the 
Aphorisms of Hippocrates. After giving his own be- 
liefs he quotes the ideas of Galen concerning the 
aphorisms one by one and at the end of each, one 
is as much in the dark as before reading the explana- 
tions. For example, Hugo takes up one page and de- 
votes another to the quotations from Galen in the 
discussion of the famous first aphorism of Hippo- 
crates: ‘‘Life is short; Art is long; Time is pressing; 
Experience is fallacious; Judgment is difficult.” 
When the discussion is over one still can read the 
aphorism and translate it to his own satisfaction in 
hundreds of different ways. Nevertheless, Hugo’s 
ideas are ingenious though one cannot always agree, 
but they show that he spent much of his time in 
abstract argumentation which led nowhere. In 
spite of this he was well thought of by his contem- 
poraries and achieved a great reputation. 

For a time at Padua he taught anatomy using 
human material for demonstration but made 
practically no progress beyond the then accepted 
anatomy of Mundinus. 
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in Children‘ is the first book dealing with the 
disease in children. It is based on his own experi- 
ence with 5ocases among 25,000 clinical histories from 
the children’s surgical wards during a period of 20 
years and on a comprehensive study of the literature. 

The book, including case histories which are well 
illustrated, a résumé, and a bibliography, covers 300 
pages. The presentation is comprehensive, the ar- 
rangement is logical, and the style is clear and 
forceful. 

It is stated that characteristically the clear liquid 
of the cyst, the tania echinococcus, does not contain 
albumin but may contain micro-organisms such as 
Bacillus coli communis, streptococcus, staphylococ- 
cus, etc., that experimental injection of fluid intra- 
venously produces symptoms similar to those due 
to anaphylaxis, and that secondary echinococcosis 
may occur through the migration of daughter cysts 
developing in the wall of the mother cyst outward, 
from spontaneous rupture of the mother cyst, or 
from spilling of cyst contents during its operative 
removal. 

The X-ray is of the greatest importance in the 
diagnosis of hydatid disease, but tumors, dermoid 
cysts, etc., must be differentiated. The author con- 
siders the complement fixation test of Ghedini con- 
clusive if positive, but he has seen it fail in many 
instances. The precipitation test of Joust and the 
intradermal test of Trossier and Casoni have been 
found positive in about go per cent of cases. A rapid 
skin sensitization test is also described as very 
simple and useful. The author condemns diagnostic 
puncture as so unreliable and dangerous as to be 
unwarranted. Complications include infection of a 
cyst, rupture into a bronchus or into the pleural 
cavity. 

Differential diagnosis includes a differentiation 
between malignant tumors, especially sarcoma in 
case of children, dermoid cysts, tracheobronchial 
adenopathy, tuberculosis, pleuritis, lung abscess, and 
liver cysts. 

The prognosis in children is far more serious than 
in adults. In the present series it was 21.4 per cent. 
Bronchopneumonia was the chief cause of death in 
half the patients operated upon. The author states 
that to improve the prognosis the technique of 
operation should always be made as simple as possi- 
ble, to endeavor to ward off the slightest risk. The 
practice of doing ‘‘’The more showy operation in one 
stage for the more prudent two-stage operation”’ 
should be abandoned. 

The author believes that in case of a simple cyst 
situated peripherally the operation should consist of 
opening the cyst and extracting the hydatid mem- 


Ti IE author states that Hydatid Cysts of the Lung 
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brane. Operation for central cyst exposes the pa- 
tient to such serious risk that it is better to wait for 
spontaneous rupture into a bronchus which results 
in a cure in 50 per cent of cases In case of ruptured 
cyst, the best procedure is incision and drainage. 

The greatest dangers attending all thoracic opera- 
tions are infection, hemorrhage, and pneumothorax. 
Methods of combating their complications are dis- 
cussed. 

The author expresses the sane opinion that an 
operation in two stages or under hyperpression is 
safer than an open pneumothorax 

Cart A. Hepsiom, M.D. 


HE American publishers, William Wood and 

Company, have presented us with a most ac- 
ceptable volume of 585 pages on the Report of the 
International Conference on Cancer2 At this con- 
ference in London in July, 1928, there were more 
than 102 delegates from 17 countries outside of the 
British domains. The United States was represented 
by 17, Germany by an equal number, France by 13. 
Every British dominion sent its delegates, 25 in all, 
and there was a very much larger number of home 
delegates and members. It was, therefore, a much 
larger meeting than the Cancer Control Conference 
at Lake Mohonk, New York, which was held in 
September, 1926, under the auspices of the American 
Society for the Control of Cancer, where there were 
but 16 foreign delegates and about 1oo delegates and 
members from the United States, and only 32 
papers. , 

In the book containing the London report, there 
are published 128 papers, but without discussions. 
It is interesting to note the relative number of 
papers devoted to the different problems of cancer. 
For example, under the title ‘Public Action in 
Regard to Cancer” there are but 1 papers. These 
discuss the educational problem of cancer, the im- 
portance of getting the correct facts to the public, 
and the now universally accepted conclusion that 
the cure of cancer today depends upon education 
of the people. On the etiology of cancer there are 
but 13 papers. These discuss cancer research. On 
the other hand, there are at least 38 contributions 
to radiation in the treatment of cancer, while the 
papers devoted to the diagnosis of cancer are only 
11 in number. Discussions of the actual surgical 
treatment or operations for cancer are included 
in many of the papers on radiation but are not given 
the same attention. In the 8 articles on cancer of 
the stomach, surgery and diagnosis predominate. 
Radium and X-rays do not seem to have entered 
this field as therapeutic agents. The 5 papers on 
sarcoma of bone are largely pathological. Surgical 

2 REPORT OF THE INTERNATIONAL CONFERENCE ON CANCER, LONDON— 


17-20th JuLy, 1928. Held under the auspices of the British Empire 
Cancer Campaign. New York: William Wood and Company, 1928. 
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treatment and radiation are both discussed. It is 
interesting to note that there are 5 contributions to 
cancer of the lung. Naturally, chemotherapy by 
intravenous lead received its fair attention in 14 
contributions. Bell, who delivered a paper, appar- 
ently did not publish it in this volume. Just as the 
papers on Cancer Research registered the fact that 
Gye’s work and conclusions have not been con- 
firmed, so the papers on lead treatment emphasize 
the fact that the curative value of intravenous lead 
has been found to be practically nil. The conclusions 
of Bell were not confirmed. 

This book should be in every medical library in 
this country, and every student of cancer, whether 
research worker, pathologist, surgeon, or roent- 
genologist, should read carefully every one of the 
articles because they record pretty faithfully the 
opinion of cancer students throughout the world up 
to 1928. This book should be read with the Pro- 
ceedings of the Lake Mohonk Convention which 
were published by the Surgical Publishing Company 
of Chicago in 1927 and may be obtained through 
them or through the American Society for the 
Control of Cancer in New York. 

The conclusions that impressed me most are that 
the British Empire Cancer Campaign has a larger 
representation of the British government and a 
larger active representation from the British Empire 
and the British Dominions than the American So- 
ciety for the Control of Cancer. There are at least 
roo names on the Grand Council of the British Em- 
pire Cancer Campaign, while in the:-American So- 
ciety for the Control of Cancer there is now practi- 
cally only one representative of the United States 
Government—an Assistant Surgeon General of the 
United States Public Health Service. It is my 
opinion, however, with which some of my colleagues 
do not agree, that the American Society for the 
Control of Cancer has done more for the actual cure 
of cancer than any other agency in the civilized 
world, The greatest criticism of the London Con- 
ference is their failure to recognize that the people 
must be directly educated. All cancer students 
throughout the world seem to agree that the cure of 
cancer depends upon the reduction of the time be- 
tween the first symptom and the treatment, whether 
it is surgery or radiation. In spite of this, the chief 
interest of the medical profession is in the treatment 
of the late and usually hopeless stage of cancer. It 
is quite true that today the majority of cancer 
patients come under observation in this late de- 
plorable stage, and it is imperative to provide for 
their treatment with surgery or radiation and to 
make further experimental attacks like Bell’s intra- 
venous lead and other therapeutic agents. 

‘In this country we have demonstrated that the 
people can be actually informed and influenced to 
act at once. In some clinics inoperability has been 
reduced from more than 50 to less than 10 per cent. 
The actual cures from the operative treatment of 
cancer have increased from less than 10 to more 
than 60 per cent. In some clinics the percentage of 
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precancerous lesions, especially of the mouth and 
skin, have increased from less than 5 to more than 
65 per cent. 

The medical profession throughout the civilized 
world must be influenced to realize the importance 
of the educational efforts and must aid the smaller 
group in creating a public opinion which will bring 
more financial aid to education. 

The next disappointing fact, shown in both the 
American and the London Conferences, is the small 
number of educated men and women who are able 
to devote their full time to cancer research in proper 
environment and with full financial backing. Can- 
cer will never be controlled by education alone with 
the therapeutic agents we have today. Through 
enlarged, organized, financed medical research 
laboratories, there must be found the cause, preven- 
tion, and cure of cancer. 

Nevertheless, these two conferences, in New 
York in 1926 and in London in 1928, demonstrate 
that at the present moment the mysterious disease 
called cancer is gaining the attention of not only the 
scientific world, but of the great mass of people. An 
educated Mexican woman said to me a few days 
ago: “‘Five years ago none in Mexico knew any- 
thing about cancer. Today the peons are getting 
their correct information.” In the New York Times 
of Sunday, May 5, 1929, there is the statement: 
“Everybody knows what cancer is.” 

Those who read these two books should also in- 
form themselves on what is being done by the 
Commonwealth of Massachusetts through its De- 
partment of Health, and I refer you to the American 
Journal of Public Health and the Nation’s Health for 
April, 1928, to an article by Dr. Herbert L. Lom- 
bard. Josepu Cott BLoopcoop. 


areas EGE zur Kenntnis der Beckenbrueche und 
Beckenluxalionen' is a monograph in Ger- 
man by a Swedish surgeon. It was written at the 
suggestion of Prof. Gunnar Nystrom and is the 
only work of such size and completeness since the 
introduction of the roentgen-ray. The author’s 
own material is drawn from four of the largest hos- 
pitals in Sweden and comprises 306 cases of fracture 
of the pelvis observed during a period of 16 years, 
from 1911 to 1926. The largest number of cases 
previously investigated by any author is 102. 

The incidence of pelvic fractures is greater during 
the years from 20 to 60, and the large majority 
occurred in automobile, motorcycle, and street car 
accidents. 

Fractures not involving the pelvic ring included 
47 iliac, 20 sacral, 13 ischial and coccygeal, and 4 
of the ring of the acetabulum. Fractures involving 
the pelvic ring included 106 pubic and ischial, 52 
anterior and posterior, 4 posterior alone, and 47 
through acetabulum. 

1 BEITRAEGE ZUR KENNTNIS DER BECKENBRUECHE UND BECKEN- 
LUXATIONEN; KLINISCHROENTGENOLOGISCHE UNTERSUCHUNGEN UEBER 
pie ANATOMIE, DEN ENTSTEHUNGSMECHANISMUS, DIE KOMPLIKATIONEN, 


DIE BEHANDLUNG, UND DIE ProGNose. By Anders Westerborn, Uppsala: 
Almqvist & Wiksells, 1928. 
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The anatomy and mechanism of the various frac- 
tures are well described. Treatment of fractures of 
the ilium should be conservative even though con- 
siderable displacement is present. Lambotte is the 
most ardent advocate of open operative replacement 
and fixation, but the author’s cases show that this 
is rarely necessary. Fractures between the crest 
and the body of the ilium heal in all cases without 
operation and need only be treated by rest in bed 
for 3 or 4 weeks. 

Sacral fractures frequently involve nerve in- 
juries, either through direct lesions of the nerves 
themselves, or compression by bone fragments, or 
by hematoma. These nerve symptoms may not 
appear immediately but may be delayed for several 
days. Most sacral fractures need only bed treat- 
ment, averaging 30 days. In case of marked dis- 
placement, bimanual reposition should be at- 
tempted, and when impossible, open operation may 
be required, if extensive nerve injury exists. 

Fractures of the rim of the acetabulum may 
respond to conservative treatment. They are often 
caused by dislocation of the femoral head. If the 
fragment interferes with replacement of the head, it 
may require open operation. The results are some 
times unfortunate, and the prognosis should be 
guarded. 

Fractures of the pelvic ring are more common 
and more interesting than those not involving the 
ring. Two hundred and nine cases are included in 
the author’s series. The entire pelvis should be in- 
cluded in the X-ray examination of all suspected 
cases. 

Separation of the symphysis pubis of more than 
15 millimeters is certain to involve damage to the 
capsule or the ligaments of the sacro-iliac joints. 
Forty millimeters’ separation will involve a severe 
tearing apart of at least one sacro-iliac joint. 

Central dislocation of the head of the femur 
(through the fractured acetabulum) may be difficult 
or impossible to reduce. Three methods—contin- 
uous traction, manipulative reduction under anas- 
thesia, and open operation—are used to reduce these 
fractures. In 47 cases there were 10 deaths. In only 
one case was an open operation performed, and the 
result was excellent, with a shortening of only 1 
centimeter and about 12 per cent permanent dis- 
ability. An abstract of each of the 306 cases is 
appended with about 100 reproductions of roent- 
genograms and tracings of many others. 

The author deserves great credit for his painstak- 
ing work. Epwin W. Ryerson. 


N group five of part 3 B of Section V, Handbuch 
der biologischen Arbeitsmethoden,' there are four 
articles. The first, on “‘Secretins” by Adolf Bichel 
and Carl von Eweyk, is short and inadequate and 
contains no reference to work since 1923. The 
second, on ‘Morphological and Experimental In- 


| HANDBUCH DER BIOLOGISCHEN ARBELTSMETHODEN. Edited by Geh. 
Med.-Rat. Prof. Dr. Emil Abderhalden. Abt. V, Methoden zum Studium 
der Funktionen der einzelnen Organe des tierischen Organismus. Teil 
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vestigation of the Ovary” by Johannes Hett, is 
complete and thorough and will be useful to the 
investigator and the physician who desire to know 
the experimental literature on this subject. The 
third, on “‘The Method of Investigation of the 
Isolated Endocrine Glands,’ is excellent and con 
tains eight diagrams and considerable detail on 
technique. It will be valuable to the investigator 
who desires to study isolated organs. The fourth 
article, on ‘‘ The Preparation and Evaluation of the 
Parathyroid Hormone” by J. B. Collip, summarizes 
our knowledge of these glands and evaluates ade- 
quately their réle in the animal organism. 
A Ce: 


T is not so many years ago that the medical world 
was apprised of a new movement in medicine 
teamwork. In the beginning only a limited number 
of the departments of medicine—for instance, general 
surgery and internal medicine—were interested in 
such co-operation. Today, however, almost all de- 
partments of medicine co-operate in making diag- 
noses and treating patients. Urology is not an ex- 
ception for we find the urologist and roentgenolo- 
gist working together to secure more accurate and 
positive diagnoses. ‘That this co-operation has been 
of special benefit to patients goes without saying 
and that both urologist and roentgenologist have 
benefited thereby is an important milestone in the 

development of both specialties. 

Young and Waters in their section in the Annals 
of Roentgenology? describe the various technical 
developments in urological roentgenology in a most 
thorough manner. The different types of cysto- 
scopic tables and cystoscopes are adequately con- 
sidered. The same can truthfully be said of the 
methods of Roentgen diagnosis inclusive of renal 
fluoroscopy, the use of the roentgen-ray films at the 
time of operation, stereoscopy, ureterography, 
cystography, diverticulography, vesiculography, am 
pullography, vasography, and urethrography. Ex- 
cellent sections on topography, anatomy, and 
physiology of the‘urinary tract are given, special. 
emphasis being placed on the frequency and sur- 
gical importance of renal anomalies. 

The results of obstructive conditions as they af- 
fect the kidney have a chapter of their own, ureteral 
reflux, hydronephrosis, and stricture of the urethra 
being especially dwelt upon to illustrate the com- 
plications which may ensue from such obstructions. 
The value of roentgenology in the diagnosis of ob- 
structions at the vesical orifice—prostatic hyper- 
trophy and contractures—as well as the diagnosis of 
the valves of the posterior urethra and the various 
roentgen-ray data obtained in the urogenital infec 
tions are not only outlined but are so carefully ex 
plained that the reader cannot but profit from a 
close study of the salient points which are em- 
phasized. 

2 ANNALS OF ROENTGENOLOGY; A SERIES OF MONOGRAPHIC ATLASES. 
Edited by James T. Case, M.D. Vol. vii—Urological Roentgenology, 


by Hugh H. Young, M.D., and Charles A. Waters, M.D. New York: 
Paul B. Hoeber, Inc., 1928. 
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Of great interest to every urologist is the subject 
of tuberculosis, and many illustrations are given to 
show the various types of roentgenological data ob- 
tained in this group of cases. 

A subject that is presented in detail and with 
profuse illustrations is urinary lithiasis, a matter of 
great importance in the work of both urologist and 
roentgenologist. 

In the diagnosis of tumors, whether of the kidneys 
or bladder, the roentgenologist is the one who can 
give the desired information so that no mistakes are 
made; especially in bladder tumors are the data 
obtained by cystoscopy greatly strengthened by 
stereoscopic cystograms. 

This monograph is distinctive in that the many 
illustrations, which are exceedingly well executed, 
are so carefully arranged that the text is greatly 
illuminated and the real purpose of the publication 
is carried out. In short, a diagnostic guide is sup- 
plied that cannot fail to enlighten the roentgenol- 
ogist in regard to the significance of the various 
diseases of the urinary tract, so that in the team- 
work, already mentioned, his rank will be of the 
same importance as that of the urologist. 

ie PS 


"T’HIS two volume work on Practical Surgery of the 

Abdomen' covers in its scope the diagnosis and 
treatment of surgical diseases and injuries of the 
abdomen and includes chapters on urology, gynecol- 
ogy, and some phases of obstetrics. The presentation 
of this material is made in the fashion of an informal 
discussion. The subject matter is almost exclusively 
diagnosis and operative technique. 

There are a number of serious criticisms to be 
made of sections that appear to the reviewer to be 
fundamentally wrong. The first one concerns the 
chapter on inguinal hernia, which is by no means im- 
pressive. It may save time and space to limit the 
discussion of an operative procedure to one tech- 
nique, but the Bassini operation cannot be satisfac- 
torily applied to all so-called “simple” inguinal 
hernias. ‘The use of muscle in the repair of any ab- 
dominal hernia is generally regarded as a debatable 
procedure. The suggestion to use even a small rub- 
ber drain to control oozing following inguinal her- 
niotomy would find little acceptance by surgeons. 

The author's method of the treatment of duodenal 
ulcer is certainly open to debate, when he states: 
“Tf at operation you do not see the expected ulcer, 
but are satisfied that your patient has shown all the 
symptoms of it, and the X-ray diagnosis is fairly 
positive, do not lose time opening the duodenum, 
looking for the ulcer. Simply perform a gastro- 
enterostomy and your patient will get well.” 

In his section on bile tract surgery, the author 
states that even with a stone in the common duct, he 
leaves the gall bladder alone if the latter “does not 
look diseased.” He suggests the old duodenal mobil- 


! PRACTICAL SURGERY OF THE AnpomEN. By George H. Juilly, M.D. 
With a foreword by W. Wayne Babcock, M.D. Vols. i and ii. Philadel 
phia: F. A. Davis Company, 1928 








ization of Kocher, now regarded as far inferior to 
transduodenal choledochotomy, but does not de- 
scribe the latter. 

The description of technique is not always suffi- 
ciently clear to give the unfamiliar reader a clear 
idea of the subject. For instance, without identifying 
it by name, in his description of the Rammstedt 
pyloroplasty for congenital pyloric stenosis, he 
describes “‘an incision over the tumor two to two and 
one-half inches long,’’ but fails to mention that the 
obstruction is only overcome by blunt stripping of 
the muscularis from the mucosa sufficiently to per- 
mit the latter to prolapse through the opening. 

There are hundreds of illustrations in the text, but 
the majority are entirely too “‘sketchy”’ to serve any 
useful purpose. This applies particularly to the 
chapters on stomach and colon. 

By way of summary, it may be said that the author 
has an extensive compilation of material, but lack of 
care and accuracy in its presentation make it of 
relatively slight teaching or reference value. 

J. R. BucupBinper. 


HILE labeled Recent Advances in Surgery, 
this small volume? is really a brief manual or 
surgical compend. Its subject matter is more or less 
limited to such special surgical topics as have oc- 
cupied a prominent place in the literature during the 
past decade. Shock, cancer, neurosurgery, perito- 
neum, gall bladder, and other subjects are con- 
sidered. 
The text is nicely written and well arranged. It is 


accurate and fairly well abreast of contemporary. 


literature and would make a handy summary for the 
average senior student in medicine. 
J. R. Bucuprinper. 


N the ninth and the last volume of Schwalbe’s sys- 
tem on diagnostic and therapeutic errors and their 
avoidance,® the editor, in making this announce- 
ment, expresses the hope that the publication has 
accomplished its purpose, that of assisting the gen- 
eral practitioner in the matter of diagnosis and cor- 
rect therapy. If some of the chapters were dealt with 
in an incomplete manner, the strictures he avers 
were imposed by the editor in view of the general 
character of the work. The publication was begun in 
1917. Those parts devoted to internal medicine have 
seen a second edition. Some of the volumes have 
been translated into the Russian, Spanish, and 
Italian. Professor Schwalbe is to be congratulated 
upon the completion of so meritorious and impor- 
tant a piece of literary work. While some of the 
chapters are admittedly not all inclusive, the re- 
viewer wishes particularly to call attention to such 
splendid contributions as that of Payr on appendi- 
citis, appearing in volume 8. Here is a complete 
2RecENT ADVANCES IN SuRGERY. By W. Heneage Ogilvie, M.A., 
M.D., M.Ch. (Oxon.), F.R.C.S. (Eng.). Philadelphia: P. Blakiston’s 
Son & Company, 1928 
3 DIAGNOSTISCHE UND THERAPEUTISCHE IRRTUEMER UND DEREN 


VERHUETUNG; CurruRGIE. Edited by Prof. Dr. J. Schwalbe. Vol. ix. 
Leipzig: Georg Thieme, 1028. 
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monograph of some 130 pages replete with illustra- 
tions and written in an authoritative and exhaustive 
style. It is the best piece of writing on the subject 
that has come to the reviewer’s attention. It con- 
tains most valuable information for the surgeon no 
less than for the general practitioner. In the same 
volume one finds a contribution by Kirschner on 
peritonitis and by Holbaum on hernia. Both, while 
not on the same plane of excellence as Payr’s con- 
tribution, are well written and abreast of the most 
advanced conceptions. 

The contents of the last volume comprise a chap- 
ter on the diseases of the diaphragm, on internal 
hernia, and on the intestinal canal by Heller; on the 
diseases of stomach and duodenum by Holbaum; 
and on the intestinal obstruction by Kleinschmidt. 
They are well written and contain a great deal of use- 
ful and practical information and that despite the 
fact that some of them deal with rather unusual con- 
ditions, such as the diaphragmatic hernia, Meckel’s 
diverticulum, and internal herniae. Particularly 
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well written is the chapter by Kleinschmidt on ileus. 
It is on a par with the already mentioned classical 
contribution of Payr on appendicitis. Such con- 
tributions derive their value from the fact that the 
statistics on ileus will show little improvement until 
the general practitioner learns to recognize early the 
symptoms of this condition. The symptomatology of 
the condition is treated in a most masterly manner. 
Running through the entire discussion, like a red 
line, is the admonition ‘operate early.” 

To those who read German the volume offers 
authoritative and well arranged information of value 
to both the general practitioner and the surgeon 
The subject matter is of the most practical character 
dealing with the diagnosis and treatment. The prac- 
tical character of the information offered will 
undoubtedly help greatly to improve our means 
of early diagnosis and therefore our operative 
results. The desirability of a similar work writ- 
ten in English appears logical. 

GEORGE HALPERIN. 
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CHICAGO SURGEONS PLAN FOR 
| eed popularity as a clinical center 


will be evidenced in the plans for the nine- 

teenth annual Clinical Congress of the 
American College of Surgeons to be held in 
Chicago, October 14-18. The number of advance 
registrations already received following the pub- 
lication of the first notice of plans for the Congress 
strongly indicates an unusually large attendance at 
this year’s meeting. 

Under the leadership of a strong and represen- 
tative committee of clinicians, the surgeons of 
Chicago are planning a program of clinics and 
demonstrations for the entertainment of Fellows 
of the College and their guests that will completely 
portray the clinical activities of Chicago in all de- 
partments of surgery, including general surgery, 
gynecology, obstetrics, orthopedics, urology, and 
surgery of the eye, ear, nose, throat, and mouth. 

The clinical program being prepared schedules 
operative clinics and demonstrations in the hospi- 
tals for Monday afternoon beginning at 2 o’clock 
and for each morning and afternoon of the fol- 
lowing four days. A preliminary program is to 
be published in the next issue of SURGERY, 
GYNECOLOGY AND OBSTETRICS. 

Clinics and demonstrations will be given daily 
at the following hospitals: Alexian Brothers, 


Augustana, Billings Memorial, Chicago Memorial, 
Children’s Memorial, Columbus, Cook County, 
Eye, Ear, Nose, and Throat, Evangelical Dea- 
coness, Garfield Park, Grant, Henrotin, Illinois 
Central, Illinois Eye and Ear Infirmary, Illinois 
Masonic, Lake View, Lutheran Deaconess, Luther- 
an Memorial, Lying-In, Mercy, Mt. Sinai, Munic- 
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THE 1929 CLINICAL CONGRESS 
ipal Tuberculosis Sanitarium, John B. Murphy, 
North Chicago, Passavant Memorial, Post-Grad- 
uate, Presbyterian, Ravenswood, Michael Reese, 
Research and Educational, St. Anthony’s, St. 
Bernard’s, St. Joseph’s, St. Luke’s, St. Mary’s, 
Shriners’, South Shore, University, Washington 
Boulevard, Washington Park, Wesley Memorial, 
West Side. The program will also include demon- 
strations in the laboratories of the medical schools: 
Northwestern University, University of Chicago, 
Rush Medical College, University of Illinois, 
Loyola University. 

A special feature of the clinical program will be 
a series of clinical demonstrations at headquarters 
at the Stevens Hotel on Tuesday and Wednesday 
afternoons, from 2 to 5 o’clock, presented by out- 
standing surgeons of the American continent. 

The sub-committee in charge of the section on 
surgery of the eye, ear, nose, and throat, in addi- 
tion to arranging for clinics and demonstrations in 
the hospitals for each morning and afternoon of 
the Congress, is arranging for two evening scien- 
tific meetings—on Tuesday evening a series of 
papers dealing with surgery of the eye, and on 
Wednesday evening papers treating of surgery of 
the ear, nose, and throat. Complete details are to 
be published in an early issue. 

The Executive Committee of the Congress is 
preparing programs for a series of evening meet- 
ings. At the Presidential Meeting on Monday 
evening in the ballroom of the Stevens Hotel, the 
president-elect, Major General Merritte W. Ire- 
land, surgeon-general of the army, will be in- 
augurated and deliver the annual address. On the 
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same evening Dr. D. P. D. Wilkie, professor of 
surgery in the University of Edinburgh, will 
deliver the Murphy oration on surgery. Programs 
for scientific meetings on Tuesday, Wednesday, 
and Thursday evenings are in course of prepara- 
tion, at which distinguished surgeons from the 
United States and Canada and eminent surgeons 
from abroad will present papers dealing with 
surgical subjects of present-day importance. On 
Friday evening at the annual Convocation of the 
College, the 1929 class of candidates for Fellow- 
ship in the College will be received. 

A program has been outlined for a conference on 
traumatic surgery on Friday with sessions both 
morning and afternoon. Leaders in industry, 
education, and labor, together with representatives 
of indemnity companies, surgeons, and hospital 
administrators will contribute to the discussion. 
The chairman of the committee on traumatic 
surgery will report on the work of the committee 
in recent years and outline future activities in this 
department of the College work. 

An interesting program of papers, round table 
conferences and practical demonstrations dealing 
with many of the problems related to the hospital 
standardization program of the College and hos- 
pital efficiency in general is being prepared for the 
annual hospital conference which opens at ro 
o’clock on Monday morning in the grand ball- 
room of the Stevens Hotel. The conference will 
hold sessions on Monday afternoon and on Tues- 
day and Wednesday mornings and afternoons. 
The program is planned to interest surgeons, hos- 
pital trustees, executives, nurses and hospital 
personnel generally, and the invitation to attend 
is extended to all persons interested in the hospital 
field. 

At the annual meeting of the College to be held 
on Thursday afternoon, beginning at 2 o’clock, 
formal reports of the activities of the College will 
be presented by the officers and several standing 
committees. The major portion of the afternoon 
will be devoted to a symposium on cancer with 
contributions by distinguished surgeons and re- 
search workers, dealing with various aspects of the 
problem. 

General headquarters for the Congress will be 
established at the Stevens Hotel, located on 
Michigan Avenue between Seventh and Eighth 
Streets, where the grand ballroom and many other 
large rooms have been reserved for the exclusive 
use of the Congress for scientific meetings, con- 
ferences, registration and ticket bureaus, bulletin 
boards, exhibits, executive offices, etc. The grand 
ballroom will be utilized for the evening meetings, 
hospital conferences, and other large gatherings. 
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LIMITED ATTENDANCE 


Attendance at the Chicago session will be 
limited to a number that can be comfortably ac- 
commodated at the clinics, the limit of attendance 
being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
in the hospitals and medical schools to determine 
their capacity for accommodating visitors. Under 
this plan it will be necessary for those who wish to 
attend to register in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan provides an efficient means for 
the distribution of the visiting surgeons among the 
several clinics, and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic will be given. 


REGISTRATION FEE 


A registration fee of $5.00 is required oi each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented to secure 
clinic tickets and admission to the evening 
meetings. 


REDUCED RAILWAY FARES 


The railways of the United States and Canada 
have authorized reduced fares on account of the 
Chicago session of the Clinical Congress so that 
the total fare for the round trip will be one and 
one-half the ordinary first-class one-way fare. To 
take advantage of the reduced rates it is necessary 
to pay the full one-way fare to Chicago, procuring 
from the ticket agent when purchasing ticket, a 
“convention certificate”’ which certificate is to be 
deposited at headquarters for the visé of a special 
agent of the railways. Upon presentation of a 
viséd certificate to the ticket agent in Chicago 
not later than October 3oth a ticket for the return 
journey by the same route as traveled to Chicago 
may be purchased at one-half the regular fare. 

In the eastern, central, and southern states and 
eastern provinces of Canada, tickets may be pur- 
chased between October roth and 18th; in south- 
western and western states between October gth 
and 17th, and in the far western states and 
western provinces of Canada between October 6th 
and 14th. The return journey from Chicago must 
be begun not later than October 3oth. 
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The reduction in fares does not apply to Pull- 
man fares, nor to excess fares charged for passage 
on certain trains. Local railroad ticket agents 
will supply detailed information with regard to 
dates of sale, rates, routes, etc. Stop-overs on both 
the going and return journeys may be had within 
certain limits. 

Full fare must be paid from starting point to 
Chicago, and it is essential that a “convention 
certificate” be obtained from the agent from 
whom the ticket is purchased. These certificates 
are to be signed by the general manager of the 
Clinical Congress and viséd by a special railroad 
agent in Chicago during the meeting. No reduc- 
tion in railroad fares can be secured except in 
compliance with the regulations outlined and 
within the dates specified. It is important to note 
that the return trip must be made by the same 
route as that used to Chicago and that the cer- 
tificate must be presented during the meeting and 
return ticket purchased and used not later than 
October 30th. 

It will be noted that the arrangement outlined 
above, extending the return limit to October 30th, 
allows for an additional twelve days following the 
Clinical Congress that may be devoted to visiting 
other clinical centers in the middle west. 

An exception to the above arrangement is to be 
noted in the case of persons traveling from points 
on the Pacific Coast and certain western states and 
British Columbia, who will be able to purchase 
round trip summer excursion tickets which will be 
on sale up to and including September 3oth with a 
final return limit of October 31st. The summer 
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excursion fare is somewhat lower than the conven- 
tion fare mentioned above, but is available only in 
certain of the far western states and British 
Columbia. Tickets sold at summer excursion 
rates permit traveling to Chicago via one direct 
route and returning via another direct route, with 
liberal stop-over privileges. 


CHICAGO HOTELS AND THEIR RATES 


In recent years a number of fine large hotels 
have been built in Chicago, among which is the 
Stevens with its 3000 guest rooms. Ample first- 
class hotel facilities are available, many of the 
hotels being located within short walking distance 
of the headquarters hotel. 

Minimum 
Rates with Bath 
Single Double 
; ; Neos Room Room 
Auditorium, Michigan Ave. and Congress St. $3.50 $5.00 
Belmont, 3100 Sheridan Road............. 4.00 5.00 
Bismarck, 175 W. Randolph St. 


a4 .50 5.00 
Blackstone, Michigan Ave. and East 7th St. .00 10.00 
Chicago Beach, Hyde Park Blvd. at the Lake 00 5.00 
Congress, Michigan Ave. and Congress St... 00 66.00 
Drake, Michigan Ave. and Walton Place... 00 66.00 


3 

5 

5 

4 

5 
Kdgewater Beach, 5349 Sheridan Road..... 4 
Fort Dearborn, Van Buren and LaSalle Sts. 1.95 
Great Northern, Jackson Blvd. and Dearborn 3. : 
Knickerbocker, Walton Place and Michigan 3.00 
Lake Shore Drive, 181 Lake Shore Drive 5 
LaSalle, LaSalle and Madison Sts......... 3 
Morri-on, Clark and Madison Sts....... 2 
Palmer, Monroe and State Sts..... 4 
Parkway, 2100 Lincoln Park We:t 3 
Pearson, St. Clair and Pearson Sts. 3 
Sherman, Clark and Randolph Sts... .. 3 
Stevens, Michigan Ave. and 7thSt........ 3 
Webster, Lincoln Park West at Webster Ave. 3 
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